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HETEROCYCLIC THIOE5TERS AND KETONES 

This application is a continuation-in-part of U.S. 
Patent Application No. OS/721,765, filed September 25, 
1996, the entire content of which is herein incorporated 
bv reference 

BACKGROUND OF THE INVENTION 

1 . Field of Invention 

This invention relates to neurotrophic low molecular 
weight, small molecule heterocyclic thioesters and 
ketones having an affinity for FK3F - type irr.munophii ins , 
and their use as inhibitors of the enzyme activity 
associated with immunophilin proteins, particularly 
pept idyl -prolyl isomerase, or rotamase, enzyme activity. 

2 . Description of Related Art 

The term lmmunophiiin refers to a number of proteins 
that serve as receptors for the principal 
immunosuppressant drugs, cyclosporin A (CsA! , FK506 and 
rapamycin. Known classes of immunophilins are 

cyclop:. ilir.s and 7K506 binding proteins, or FK3Ps . 
Cyclosporin A binds to cyclophilin A while FK506 and 
rapamycin hind to FKBP12 . These immunophilin-drug 
complexes interface with various intracellular signal 
transduction systems, especially the immune and nervous 
systems . 
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Imnunophilms are known tc ■ have peptidyl -prolyl 
isomerase (FFIase) , or rctamase, enzyme activity. It has 
been determined that rctamase enzyme activity plays a 
role in the catalyzation of the inter conversion of the 
cis and trans isomers of peptide and protein substrates 
for the immur.cphiiin proteins. 

Irr.munophiiins were originally discovered and studied 
in the immune tissue. It was initially postulated by 
those skilled in the art that inhibition of the 
immunophilms ' rotanase activity leads to inhibition of 
T-celi proliferation, tnereby causing the 
immunosuppressive activity exhibited by immunosuppressant 
drugs. such as cyclosporin A, ?K=CS and rapamycin. 
Further study has she wn that the inhibition of rctamase 
activity, in and of itself, does not result in 
immunosuppressive activity. Scnreiber et ai . Science, 
1990, vol. 250, pp. 556-559. Instead, immunosuppression 
appears to stem from the formulation of a come lex of 
immunosuppressant drug and immuncphiiin . It has been 
shewn that the immunophilin-drug complexes interact with 
ternary protein targets as their mode of action. 
Scnreiber et al . , Cell, 1991, vol. 65, pp. 807-815. In 
the case of FK3F-FK5 0S and cyciophilm - CsA, the 
immuncphilin-drug complexes bind to the enzyme 
caicineurin and inhibit the. T-celi receptor signalling 
which leads to T-cell proliferation. Similarly, the 



WO 98/13343 



PCT/US97/15832 



immunophilm-drug complex of FK3P-rapamycin interacts 
wich the RAF7I/FRA? protein and inhibits the IL-2 
receptor signalling . 

Immuncphiims have been found to be present at high 
concentrations in the central nervous system. 
Immuncphiiins are enriched 10-50 times more in the 
central nervous system than in the immune system. Within 
neura_ tissues, immunophilins appear to influence nitric 
oxide synthesis, neurotransmitter release and neuronal 
crcc-S3 ext^ns** ~ ^ 

It has been found that picomciar concentrations of 
an immunosuppressant such as FX50S and rapamycin 
stimulate neurite outgrowth in ?C12 cells and sensorv 
neurons, namely dorsal root ganglion cells { DRGs ) . Lyons 
et a« . Proc . :r :Va z 1 . Acad. Sci . , 19 94., vol. 9 1 , cc. 
3l?l-21?5. in whole animal experiments, FK50S has been 
shown :: stimulate nerve regeneration following facial 
nerve in j urv . 

Surprisingly, has been found that certain 

compounds with a high affinity for FK3?s are potent 
rotamase inhibitors and exhibit excellent neurotrophic' 
effects. Furthermore, these rotamase inhibitors are 
devoid of immunosuppressive activity. These findings 
suggest the use of rotamase inhibitors in treating 
various peripheral neuropathies and enhancing neuronal 
regrowth in the central nervous syscem (CMS) . Studies 
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have demonstrated that neurodegenerative disorders, such 
as Alzheimer's disease. Parkinson's disease and 
amyotrophic lateral sclerosis (ALS) , may occur due to the 
less, or decreased availability, c f a neurotrophic 
substance specific for a particular population cf neurons 
affected in the disorder. 

Several neurotrophic factors affectinc specific 
neuronal populations in the central nervous system have 
been identified. For example, it has been hypothesized 
that Alzheimer's disease results from a decrease or loss 
cf nerve growth factor (NGF) . It has thus been proposed 
tc treat SDAT patients with exogenous nerve growth factor 
or ether neurotrophic proteins, such as brain derived 
growth factor, glial derived growth factor, ciliary 
neurotrophic factor and neurotropic- 3 , to increase th<=» 
survival cf degenerating neuronal populations. 

Clinical application of these proteins m various 
neurological disease states is hampered by difficulties 
in the delivery and bioavailability of large proteins to 
nervous system targets. By contrast, immunosuppressant 
drugs with neurotrophic activity are relatively small and 
display excellent bioavailability and specificity. 
However, when administered chronically, immunosuppressant 
drugs exhibit a number of potentially serious side 
effects including nephrotoxicity, such as impairment of 
glomerular filtration and irreversible interstitial 



WO 98/13343 



PCT/US97/15832 



fibrosis ( Kcpp et al . , J. Am. ■ Soc . Nephrol,, 1991, 
1:152); neurological deficits; such as involuntary 
tremors, or non-specific cerebral angina, such as non- 
localized headaches (De Groen et ai . , N. Engl. J. Med., 
1587, 217:861); and vascular hypertension with 
compiicac ions resulting therefrom (Kahan e: al . , N. Engl. 
J. Med. , 19S9, 321 : 1725) . 

To prevent the side effects associated with use of 
the immunosuppressant compounds, the present invention 
provides ncn- immunosuppressive compounds containing small 
molecule FKE? rotamase inhibitors for enhancing neurite 
outgrowth, and promoting neuronal growth and regeneration 
in various neuropatholcgical situations where neuronal 
repair can oe facilitated, including: peripheral nerve 
damage caused by physical injury cr disease stare such as 
diabetes; pnysicai damage to the central nervous system 
(spinal cord and brain; ; brain damage associated with 
stroke; and neurological disorders relating to 
neurodegenerat ion , such as Parkinson's disease, 3DAT 
(Alzheimer's disease) and amyotrophic lateral sclerosis. 

SUMMARY OF THE INVENTION 

The present invention relates to neurotrophic low 
molecular weight, small molecule compounds having an 
affinity for FK3?-type immunophilins . Once bound to 
these proteins, the neurotrophic compounds are potent 
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inhibitors of the enzyme activity associated with 
immunophiiin proteins, particularly peptidyl-prolvl 
i some rase , or rctamase , enzyme activity. A key feature 
of the compounds of the present invention is that they do 
not exert any significant immunosuppressive activitv in 
a.ddi t ion to their neurotrcDhic activitv. 

Specifically, the present invention relates to a 
compound of formula II: 



[CK 2 J n 




or a pharmaceut ical ly acceptable salt thereof, wherein: 
n is 1 or 2 ; 
X is 0 or S; 

Z is selected from the group consisting of S , CH : , 
CHR : and C(R 1 ) 2 ; 

R : is selected from the group consisting of C-C* 
straight or branched chain aikyl, C 2 -C 5 straight cr 
branched chain alkenyl , Ar x and mixtures thereof, wherein 
said R, is unsubst ituted or substituted with halo, nitro, 
C,-C s straight or branched chain alkyl, C 2 -C 6 straight or 
branched chain alkenyl, hydroxy, C^C, alkoxy, C 2 -C 4 
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aikenyioxy, phencxy , benzyloxy , amine, Ar, cr a mixture 

thereof ; 

R : is selected from the group consisting of c, -C, 
straight or branched chain alkyl, C : -C g straight or 
branched chain alkenyl , C--C 9 cyclcalkyl, C s -C. 
cycloaikenyl and Ar - ; and 

Ar. is phenyl, benzyl, pyridyi , f lucrenyl , 
thicmdclyl or naphthyi wherein said Ar : is unsubst ituted 
or substituted with halo, hydroxy, nitre, C.-C 6 straight 
or branched chain alkyl, C ; -C, straight cr branched chain 
aixeny., - C 4 alkcxy , C 2 -C 4 alkenyl oxy , phenoxy, 

benzylcxy, amino cr a mixture thereof. 

The present invention alsc relates to a 
pharmaceutical compos it icn ccrr.or is mc : 

'i' an effective amount of tne compound of claim 1 
for ef f ec: mg a neuronal activity; and 

'ii) a pharmaceu t i cal 1 y acceptable carrier. 

The present invention further relates to a method of 
effecting a neuronal activity in an animal, comprising: 

administering to the animal an effective amount of 
the corpound of formula II. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(A) is a representative photomicrograph of 
untreated sensory neurons . 
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FIG. 1(E) is a representative photomicrograph of 
compound 1 (10 pM) promoting neurite outgrowth in sensory 
neurons . 

FIG. 1(C) is a representative photomicrograph of 
compound I (1 nM) promoting neurite outgrowth in sensory 
neurons . 

FIG. 1(D) is a representative photomicrograph of 
compound 1 (1 uM) promoting neurite outgrowth in sensory 

neurons 

FIG. 2 (A; is a representative photomicrograph of 
untreated sensory neurons. 

FIG. 2 ( B .:• is a representative photomicrograph of 
compound 9 (10 pM) promoting neurite outgrowth m sensory 
neurons 

FIG. 2(C) is a representative phc tomi rrocrach of 
compound 9 (i nM) promoting neurite outgrowth in sensor/ 
neurons . 

FIG. 2(D) is a representative photomicrograph of 
compound 3 (100 nM) promoting neurite outgrowth in 
sensory neurons. 

FIG. : 'A* is a representative photomicrograph of 
untreated sensory neurons. 

FIG. 3(B) is a representative photomicrograph of 
compound 10 (10 pM) promoting neurite outgrowth in 
sensory neurons . 
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FIG. 3-;o is a representative photomicrograph of 
compound S (1 n.M) promoting neurits outgrowth in sensory 



neurons . 



is a representative photomicrograph cf 
compound 3 : i c 0 nM) promoting neurite outgrowth in 
sensory neurons . 

FIG. 4 presents quantitation for the recovery of TH- 
posicive dopaminergic neurons m the striatum of animals 
receiving compounds 1 , 9 and 10. 

DETAILED DESCRIPTION OF THE INVENTION 
Definitions 

"Alkyi" refers to a branched or unbranched saturated 
hydrccarocr. main containing I to 6 carbon atoms, such as 
methyl, ethyl, propyl, iso-propyi, butyl, iso-butyi, 
tert -butyl, n-per.cyl, n-hexyl and tne like, unless 
otherwise indicated. 

"Alkoxy" refers to the group -OR wherein R is alkyi 
as herein defined. Preferably, R is a branched or 
unbranched saturated hydrocarbon chain containing 1 to 3 
carbon atoms . 

"Halo" refers to fluorc, chlcrc, bromo cr iodo, 
unless otherwise indicated. 

"Isomers" are different compounds that have the same 
molecular formula. "Stereoisomers" are isomers that 
differ only m the way the atoms are arranged in space. 
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"Enantiomers" are a pair of stereoisomers thai are non- 
supenmposable mirror images of each other. 
"Diasterecisomers" are stereoisomers which are not mirror 
images of each other. "Racemic mixture" means a mixture 
containing equal parts of individual enantiomers. "Ncn- 
racemic mixture" is a mixture containing unequal parts of 
individual enantiomers or stereoisomers. 

"Fharmaceuticaily acceptable salt" refers to a sa 1 - 
of the inventive compounds which possesses the desired 
pharmacological activity and which is neither 
biologically nor otherwise undesirable. The salt can be 
formed with inorganic acids such as acetate, adipace, 
alginate, aspartate, benroate, bencenesuif onate. 



'■ i s u 1 1 a t e b u t y r a t e , citr 



=» - e , camon. crate, 

campncrsulf onate , oyciopentanepropionate , dialuccnate 
dcaecyisuif ate , e t nanes u 1 f or.a t e , fumarate, 
giucoheptanoace, glycerophosphate, hemisulfate 
heptanoate, hexanoate, hydrochloride hycirocrorr.ide , 
hydro-iodide, 2 -hydrcxyethanesulf onate , lactate, maleate, 
methanesulf onate, 2 -naphthaienesulf onate , nicotinate, 
c::alate , thiocyanate , tosyiate and undecanoate . Examples 
of a base salt include ammonium salts, alkali metal salts 
such as sodium and potassium salts, alkaline earth metal 
salts such as calcium and magnesium salts, salts with 
organic bases such as dicyclohexyiamine salts, N- methyl - 
D-glucamine, and salts with amino acids such as arginine 



WO 98/13343 



PCT/US97/15832 



20 



11 

and lysine. Also, the basic nitrogen-containing groups 
car. be quarternized with agents including: lower alkyl 
haiides such as methyl, ethyl, propyl and butyl 
chlorides, bromides and iodides; diaikyl sulfates such as 
dimethyl, diethyl, dibutyi and diamyi sulfates; long 
chain haiides such as decyl , lauryi, myristyl and stearyl 
chlorides, bromides and iodides; and aralkyl haiides such 
as benzyl and phenethyi bromides . 

"Phenyl" refers to any possible isomeric phenyl 
radical, optionally mcnosubst i tuted or rr.ul ti substituted 
with substituents selected from the group consisting of 
alkyl, a Ike xy , hydroxy, halo and haioalkyl . 

" Treat inc " refers to: 

:i' preventing a disease, disorder or condition 
rrcm occurring in an animal which may be crediSDosed to 



cisorce; 



and /or condiricn but has net vet 



been diagnosed as having it; 

iii: inhibiting the disease, disorder or condition, 
i.e.; arresting its development; and 

(iii) relieving the disease, disorder or condition, 
i.e., causing regression of the disease, disorder and/or 
condition . 

Compounds of the Invention 

The neurotrophic low molecular weight, small 
molecule FK3? inhibitor comoounds of this invention have 
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an affinity for FKBP-type immur.ophilins, such as FK3P12 . 
When the neurotrophic compounds of this invention are 
bound to an FKBP-type immunophilin, they have been found 
to inhibit the prolyl -peptidyl cis- trans isomerase 
activity, or rotamase, activity of the binding protein 
and unexpectedly stimulate neurit e growth. 



FORMULA I 

In particular, this invention relates tc a compound 
cf formula I : 




R2 



or a pharnaceuticaliy acceptable salt thereof, wherein: 
A ar.*: v.. -og^ther with r.:;~ r.itroger. and carbon atoms 
tc which they are respectfully attached, form a 5-7 
merrier ed saturated or unsaturated heterocyclic ring 
containing any combination of CH 2 , 0, S, SO, S0 2 , NK or 
in any chemically stable oxidation state; 
X is either 0 or S; 
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Z is either 3, CH : , CKR, or C(R : ) 2 ; 

W and Y are independently C, S, CH : cr H 2 ; 

R, is c.-C 6 straight or branched chain aikyl or 
aikenyi, which is substituted in one or more position (s) 
with (Ar : } n( (Ar : ; n connected by a C.-C 5 straight or 
branched chain aikyl or aikenyl , c 3 -C, cycioaikyl, C 3 -C g 
cycioaikyl connected by a C-C 6 straight or branched 
chain aikyl cr aikenyl, Ar : or a combination thereof ; 

n is 1 cr 2 ; 

R 2 is either C.-C, straight cr branched chain aikyl 
or alker.yi, c 3 -C« cycioaikyl, Cc-C- cycioalkenyl cr Ar lf 
wherein said aikyl, aikenyl, cycioaikyl or cycioalkenyl 
is either unsubst icuced or substituted in one cr more 
position is- with C, -C x straight or branched chain aikyl 
cr aikeny! . hydroxy! :r a termination thereof; and 

Ar. and Ar : are independently a mono-, bi- or 
tr;:y:.:c, carho- cr heterocyclic ring, wherein the ring 
is either unsubst inuted or substituted in one to three 
position (s) with halo, hydroxy!, nitre, trif iucromethyi , 
C-C* straight cr branched chain aikyl or aikenyl, C L -C« 
alkcxy, C.-C, alkenyioxy, phencxy, benzyloxy, amino or a 
combination thereof; wherein the individual ring sizes 
are 5-6 members; and wherein the heterocyclic ring 
contains 1-5 heceroatom ( s ) selected from the group 
consisting of 0, N, S and a combination thereof. 
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Suitable mono- and bicyclic, carbo- and heterocyclic 
rings include, without limitation, naphthyl, iadolyl, 
furyl, thiaaolyl, thier.yl, pyridyl , quinclinyl, 
isoquinclinyl , fluorenyl and phenyl. 

FORMULA II 

A preferred embodiment of this invention is a 
compound of formula II: 



/ [CH 2 i n 




X is 0 cr S ; 

• Z is selected from the group consisting of S, CH- , 
CKR X and C(R.) 2 ; 

R : is ' ected from the group consisting of C. -C 5 
straight or branched chain alkyl, C : -C s straight cr 
branched chain alkenyi, Ar. and mixtures thereof, wherein 
said R. is unsubstituted cr substituted with halo, nitro, 
C,-C s straight cr branched chain alkyl, C 2 -C s straight or 
branched chain alkenyi, hydroxy, C L -C, alkoxy, C : -C, 
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aikenyioxy, phencxy, benzyl or/, amino, Ar : or a mixture 
t he reef ; 

R : is selected fr on the group consisting cf C-Cg 
straight or branched chain alkyi, C ; -C 9 straight or 
branched chain aikenyi, C : -C s eycloaikyi, C s -C 7 
cycicaikenyl and Ar L ; and 

Ar- is phenyl, benzyl, pyridyl, fiucrenyi, 
thicindolyl cr naphthyl wherein said Ar : is unsubs t i tut ed 
cr substituted with halo, hydroxy, nitre, c/-C 6 straight 
or branched chain alkyi, C : -C, straight cr branched chain 
aikenyi, C. - C. aikoxy, C : -C. aikenyicxy, phenoxy, 
ber.zyiexy, amino or a mixture thereof. 

Specific examples of these embodiments are ere sent ed 
m TABLE I . 



TABLE I 



25 



No. 


n 


X 


z 


R, 




1 


I 


0 


CH : 


3-Phenylpropyl 


3-3-DLmethylpentyl 


2 


1 


0 


CH, 


3-(3-PyridyI)propyl 


3-3-Dimethylpentyl 




r 


0 


CH : 


3-PhenyipropyI 


tert-Butyl 


j. 


i 


0 


CH : 


3-(3-Pyridyl)propyl 


ten-Bury 1 


5 


l 


0 


CH, 


3-(3-Pyridyl)propyI 


Cyclohexyl 


6 


l 


0 


CH : 


3-(3-Pyridyl)propyl 


Cyclopentyl 


7 


l 


0 


CH; 


3-(3-Pyridyl)propyI 


Cycloheptyl 


8 


l 


0 


CH : 


2-(9-FluorcnyI)ethyl 


3 .3-Dimethylpenryl 


9 


i 


0 


S 


2-Phenethyl 


3.3-Dimeihylpentyl 


10 


-> 


0 


S 


2-Phenethyl 


3 ,3-Dimethylpenryl 
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11 


1 


0 


s 


Methyl(2-thioindole) 


3,3-Dimsthylpentyl 




12 


1 


0 


s 


2-Phenethyl 


Cyclohexyl 




13 


2 


0 


s 


2-Phenethyl 


tert-Buryl 




14 


2 


0 


s 


2-Phenethyl 


Phenyl 


5 


15 


1 


0 


CH; 


3 -(4- Methoxypheny Dpropy 


1 3.3-Dimethylpentyl 




16 


2 


0 


CH : 


4-(4-MethoxyphenyDbutyI 


3.3-Dimethylpentyl 




17 


1 


0 


CK : 


4-Phenylburyl 


3.3-Dimethyipentyl 




18 


-1 


0 


CH : 


4-PhenyIbutyl 


Phenyl 




19 




0 


CH, 


4-Phenylburyl 


Cyclohexyl 


10 


20 


1 


s 


CH, 


3-Phenylpropyl 


3.3-Dimethylpentyl 




21 


1 


s 


S 


2-Phenethyl 


3 , 3 -D imethy lpenty 1 




22 


1 


s 


CH; 


3-Phenylpropyl 


3.3-Dimethylpentyl 




23 


-> 


s 


S 


2-Phenethyl 


3.3-Dimethylpentyl 




24 


*1 


o 


CHR, 


3-Phenylpropyi 


3.3-Dimethylpentyl 


15 


25 


-) 


0 


CHR, 


3-Phenyipropyl 


Cyclohexyl 




26 


-y 


0 


CHR; 


3-Phenylpropyl 


Phenyl 




— 


■> 


0 


CHR, 


3-Phenyipropyl 


3 .4.5-Tnmethoxyphenyl 




28 


l 


0 


S 


2-Phenethyl 


Cyclopenryl 




29 


n 


0 


S 


3-Phenylpropyl 


ten-Buryl 


r- 


30 


1 


0 


S 


3-Phenylpropyl 


3,3-Dimethylpentyl 




31 


1 


0 


S 


3-(3-Pyridyl)propyl 


3.3-Dimethylpentyl 




32 


I 


0 


S 


3-Phenylpropyl 


Cyclohexyl 




33 


1 


0 


S 


4-Phenylburyl 


Cyclohexyl 




34 




0 


S 


4-Phenylburyl 


3.3-Dimethylpentyl 


25 


35 


1 


0 


S 


3-(3-Pyridyl)propyl 


Cyclohexyl 




36 


1 


0 


S 


3.3-Diphenyipropyl 


3.3-Dimethylpentyl 




37 




0 


S 


3.3-Diphenyipropyl 


Cyclohexyl 




38 




0 


s 


3-(4-Methoxyphenyl) 
propyl 


3.3-Dimethylpentyl 


30 


39 




0 


s 


4-Phenylburyl 


tert-Butyl 
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40 2 0 S 

41 2 0 S 

42 2 O S 

43 2 0 S 

44 2 0 S 

45 1 0 S 

46 1 0 S 

47 I 0 S 

48 I OS 

49 2 0 S 

50 2 0 S 

51 1 OS 



52 


1 


0 


s 


53 




0 


s 


54 


1 


0 


s 


55 


1 


0 


s 


56 


1 


0 


s 


57 


I 


0 


s 


58 


I 


0 


s 


59 


2 


0 


s 


60 


-> 


0 


s 


61 


1 


0 


s 


62 




0 


s 


63 


"y 


0 


s 
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1.5-Diphenylpentyl 
1.5-Dipheny ipentyl 
3-(4-Methoxyphenyl) 
propyl 

3-{4-Methoxyphenyl) 
propyl 

3-( I -NaphthyOpropyl 

3.3- Di(4-fiuoro)phenyl- 
propyl 

4.4- Di(4-fluoro)phenyl- 
buryl 

3-(l -NaphthyOpropyl 
2.2-Diphenylethyl 

2.2- DiphenyIethyl 

3 .3- Dipheny Ipropyl 
3-<4-{Tnfluoromethyi}- 
phenyijpropyl 

3 - ( 2 - Naphthy I i'propy I 

3-( 1 -NaphthyDpropyl 

3-(3-ChJoro)phenylpropyI 

3-(3-{TrifiuoromethyI}- 

phenyOpropyl 

3-C2-Biphenyl)propyl 

3,3-Dunethylpentyl 

3- f3-F]uorophenyl)propyl 

4- PhenylbutyI 
3-Phenylpropyl 
3-{2-Chloro)phenyipropyl 
3-(3-Chioro)pheny Ipropyl 
3-C-Fluoro)phenyipropyl 



3.3-DLmethylpencyl 
Phenyl 

3 ,3-Dimethy lpenty 1 
Phenyl 

3, 3 -Dime thy lpenty 1 
3.3-Dimethyipentyl 

3.3-Dimethylpenryl 

3, 3-Dimethy ipentyl 
3.3-Dimethylpenryl 
3,3-Dimethylpentyl 
3,3-Dimethyipentyl 
3.3-Dimethylpentyl 

3, 3- Dime thy Ipentyl 
3.3-Dimethylpentyl 
3 , 3 - D ime thy i penry 1 
3,3-Dimethylpentyl 

3,3-Dimethylpentyl 

3,3-Dimethylpentyl 
3,3-Dimethyipentyl 
3.3 -Dime thy ipentyl 
3 ,3-Dimethy Ipentyl 
3 ,3-Dimethy lpenty 1 
3, 3-Dimethy ipentyl 
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3,3-Dimethylpentyl 
3,3-DimethylpentyI 

Cyclohexyl 
ten-Butyl 
Cvciohexvl 
ten-Butyl 

3,3-DimethyipenryI 
SJrDimethylpentyl 

The most preferred examples of TABLE I are named as 

f Ol 1 OV/S : 

1 ( 2 5; - 2 - { < i -Oxo - 5 -phenyl } - penny 1 - 1 - ( 3 , 3 -dimethyl - 
1 , 2 -dioxopenty 1 ; pyrrolidine 

2 2 , 3-Dimethyi-i- [ (25) -2- (5 - (2 -pyridyl } pencanoyi) -1- 
pyrroiidme] -1, 2 - pent anedi one 

3 (25) - 2- ( { l-Cxc-4 -phenyl } -butyl -1- (2 , 2 -dime thy 1 - 1 , 2- 
dicxobutyl ) pyrrolidine 

9 2-Phenyl-l-ethyi 1- (3 , 3 -dimethyl - 1 , 2 -dicxopentyl ) - 
2 - piper idinecarbcthioate 

10 2- Phenyl -1 -ethyl (2 5) -1- (3 , 3 - dime c hy 1 - 1 , 2- 
dioxopencyl ) - 2 -pyrrol idinecarbochi oat e 

11 (3-Thiomdoiyl) methyl (25! -1- (3 , 3 -dimethyl -1, 2- 
dioxopencyl i - 2 -pyrrol i dine carbot hi oat e 

12 2 - Phenyl -1 -ethyl (2 5) -1- ( 2 - cyclohexyl - 1 , 2- 
dicxopentyl) - 2 -pyrrol i dine carbothicate ■ 



64 


2 


0 


s 


65 


1 


0 


s 


66 


1 


0 


CH; 


01 


1 


0 


CH; 


68 




0 


CH : 


69 




0 


CUR 


70 


l 


0 


CH; 


71 




0 


CH; 
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3-(3-Fluoro)phenyipropyl 

3-(2.5-DimethoxyphenyD- 
propyl 

3-PhenyIpropyl 

3- Phenylethyl 

4- PhenylburyI 

2- Phenylethyl 
3 .3-Di(4-fluorophenyl>- 
propyl 

3- PhenylpropyI 
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14 2 -Phenyl -1 -ethyl 1 - { 2 -phenyl - 1 , 2 -dicxoethyl ) -2 - 

piper idir.eearbothioate 
23 2-?henyi-i-ethyi { 2 S) - 1 - { 1 - cyclcpencyl - 1 , 2 - 

diexcpentyl) -2 -pyrrciidir.ecarbcthioate 
2 9 3 - Phenyl -1 -propyl 1 - ( 3 , 3 -dimethyl - 1 , 2 -dioxobutyl ) - 

2 -piperidinecarbcthicate 
30 3 -Phenyl - 1 -propyl ( 25) - 1 - ( 3 , 3 -dimethyl - 1 , 2 - 

dicxopentyi) - 2 -pyrrciidir.ecarbcchioace 
21 3 - { 3 - ?yr idyl 5 - 1 -propyl i 2£) - 1 - ; 3 , 3 -dimethyl -1,2- 

dicxcpentyl ) - 2 -pyrrciidmecartcchioate 

32 3 -Phenyl -1 -propyl (25) -1- ( 2 - cyclchexyl -l , 2- 
dioxoethyl i -2 -pyrroiidineoarbothioate 

33 4 - Phenyl - I - butyl (2 5) -1- ( 2 - eye Ichexyi - i , 2- 
dioxoet hyi .■ -2 -pyrroiidineoarbothioate 

34 4 - Pnenyl - 1 -butyl (2 51 - 1 - : 3 . 3 - dime thyl - 1 , 2 - 
dicxopentyl; -2 -pyrroiidineoarbothioate 

3 5 3 - : 3 - Fyr idyl ; - i - propyl {23) - 1 - ! 2 - cyclchexyl -1,2- 

dioxopentyl) - 2 -pyrrolidinecarbcthicate 
36 3 , 3 -Dipher.yl-l -propyl (2 5) - 1 - (3,3- dimethyl -1,2- 

cicxeper.tyi ) - 2 - pyrrol idinecarbothioate 
3 7 2 , 3 -Dipher.yl-l -propyl (25) -1- (2 -cyclohexyl-1 . 2- 

dioxcpentyl ) - 2 - pyrroiidineoarbothioate 
38 3- (para - Me thcxyphenyi ) -1 -propyl (25) -1- (3,3- 

dimethyi - 1 , 2 -dioxepentyl > -2 -pyrroiidineoarbothioate 
3 9 4- Phenyl -1 -butyl 1- (1, 2-dioxo-3 , 3-dimethylbutyl) - 

2 -piperidinecarbothioate 
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40 



10 



42 



43 
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1, 5 -Diphenyi-3 -per.tyl' 1- (3 , 3 - dimethyl - l , 2- 
dioxopencyl) -2 -piperidinecarbochioate 
41 1, 5-Diphenyl-3-mercaptopencyi l - ( 3 -phenyl - 1 , 2 - 
dicxoethyl! -2-piperidir.ecarbothioate 
3- (para-Methcxyphenyl) -1-propyl 1- ( 1 , 2 -dioxo-3 , 3 - 
dimethylpentyi) piperidine-2 -carbcthioate 
2- ! para - Me thoxyphenyl) -l -propyl 1- (2 -phenyl- 1, 2- 
dioxoethyl ) piperidine- 2 -carbcthioate 
44 3- Q-Naphthyi} -1 -propyl 1 - ( 3 , 3 -dimethyl - 1 , 2 - 

dioxopentyi' piperidine - 2 -carbcthioate 
4 5 3 , 3 -Ci 1 para- f lucre; phenyl -1 -propyl { 2S; - 1 - ( 3 , 3 - 
dimethyl -1,2 -dioxepentyl ) -2 -pyrroiidinecarbothxoate 
46 4, 4-Di ipara- f iuorcphe.nyl » bucyi l- (3, 3 -dimethyl- 2 - 
oxopentanoyl : -2 -pyrrciidir.ecarccthicate 
15 47 3- -.l-Naphchyi) propyl .' 2 S) - 1 - : 3 , 2 - dime thy I - 2 - 

oxopencancyl ; -2 -pyrrolidinecaroochicace 
4 9 2,1 Oiphenyiethyl (2 Si -1- ;3 , 3 -dimethyl - 2 - 
oxopentanoyl) tetrahydro-lK-2 -pyrrciecarbcthicate 

49 2 , 2 -Diphenyle chyl ! 2 5} - 1 - ( 2 , 3 - d i me t hy 1 - 2 - 
20 oxopentanoyl) -2 -piperidinecarbochioate 

50 3 , 3-Dipher.yipropyli- ( 2 , 3 -dimethyl - 2 -oxopentanoyl ) - 
2 -piperidinecarbcthioate 

51 3 - [4 - (Trif luoromethyl) phenyl] propyl (2S)-l-(3,3- 
ci methyl - 2 -oxopentanoyl ) -2 -pyrrolidinecarbothicate 

25 52 2 - !2 -Naphthylj propyl { 2S) - 1 - ( 3 , 3 -dimethyl - 2 - 

oxopentanoyl) -2 -pyrrclidinecarbothioate 
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53 3- ( 2 -Naphthyl) propyl (2R, S) -1- (3, 3 -dimethyl - 2 - 
cxopentanoyl) - 2 -piperidinecarbothioate 

54 3 - (3 -Chicrophenyl) propyl (25! -1- (3 , 3 -dimethyl ~2 - 
cxopentanoyl ) -2 -pyrrolidinecarbcthioate 

5 5 3 - [3 - (Trif lucrcmethyl ) phenyl ) propyl (25) -1- (3, 3 - 
dimethyl -2 -cxopentanoyl ) -2 -pyrrol idmecarbothioate 

56 3 - ( 1 -Biphenyl 5 propyl \2S) -i - ( 3 , 3 -dimethyl - 2 - 
cxopentanoyl } -2 -pyrrolidinecarbcthioate 

57 3 - { 2 - Fluorophenyl) propyl (25) -1- <3 , 3 -dimethyl - 2 - 
cxopentanoyl 5 - 2 -pyrrolidinecarbcthioate 

55 3- ; 3 -Fluorophenyl) propyl [25) -1- (3, 3 -dimethyl - 2 - 
oxopentancy 1 ) - 2 -pyrrol idinecarbothioate 

5 5 4 - Phenylbutyi 1 - { 3 , 3 -dimethyl - 2 -oxopentancyl ) - 2 - 

p i per idme car be thioace 

60 2 - Pher.y Ipropyi 1 - ( 3 , 3 -dimethyl - 2 - oxopentancyl ) -2 - 
p iperidinecarbcthioate 

61 3 - ; 2 - Chicrophenyl ;■ propyl i2S) - 1 - ! 3 , 3 - dimethyl -2 - 
cxopentanoyl ) - 2 -pyrrolidinecarbcthioate 

62 2 - {2-Chicrcphenyliprcpyi 1- (3,3- dime t hy 1 - 2 - 
cxopentanoyl ) - 2 -piperidinecarbothioate 

6 2 2 - [ 2 - Fluorophenyl ) propyl 1- { 3 , 3 - dime thy 1 - 2 - 

oxcpentancyl 5 - 2 -piperidinecarbothioate 

64 3 - { 3 - Fluorophenyl ) propyl l - (3, 3 - dime thy 1 - 2 - 
oxopentancyl i - 2 -piperidinecarbothioate 

65 3 - (3 , 4 -Dimethoxyphenyl ) propyl <2S) -1- ( 3 , 3 -dimethyl - 
2 -cxopentanoyl ! - 2 -pyrrolidinecarbcthioate 
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So (2S) -2- ({l-0xo-4-phenyl}-butyl-I- (2-Cyclohexyl-l, 2- 
cioxoethyi) pyrrolidine 

67 2 - { (l-Cxo-.4-phenyl} -butyl-i'- (3 , 3 -dimethyl - i , 2 - 
dicxobutyl ) pyrrolidine 

68 2 - { {l-Oxo- 6 -phenyl} -hexyl-l- ( 3 , 3 -dimethyl - 1 , 2 - 
dioxobutyl ) piperidine 

69 2- ({i-Oxo- [2- (2' -phenyl }ethyi] -4 -phenyl } -butyl - 1 - 
(3 , 3 -dimethyl- 1 , 2 -dioxobutyl ) piperidine 

70 l-t(2S)-2-[5,5-di(4 - Fiucrophenyi ! pentancyl] - 2 - 
pyrrolidine } -3 , 3 -dimethyl -1,2 -pentanedione 

71 3 , 2 -Dimethyl -1- [2- ; 4 - pher.yipentanoyl ; piperidino] - 
1 , 2 -pentanedione 

FORMULA III 

Another preferred embodiment is a compound of 
f ormui a III: 




or a pharmaceutical^ acceptable salt thereof, wherein 
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A, 3, C and D are independently CH : , 0, S, SO, SO., 
NH or NR 2 ; 

X is 0 cr S; 

Z is S, CH : , CKR, or C(R.) 2 ; 

R : is C.-C, straight cr branched chain alky I cr 
alkenyl, which is substituted in one or more position (s) 
with (Ar,)., (Ar i ; n connected by a C,-C s straight cr 
branched chain' alkyl cr alkenyl , Cj-C, cycloaikyl , C,-C B 
cycloaikyl connected by a C,-C, straight cr branched 
main alKyl or alkenyl, Ar : cr a combination thereof; 

n is 1 or 2; 

R : is either C.-C. a straight or branched chain alkyl 
or alkenyl, C,-C, cycloaikyl, C s -C, cycioaikenyl or Ar , , 
wherein said alkyl, alkenyl,. cycloaikyl or cycioaikenyl 
is eitr.er unsubs 1 1 tuted cr substituted in one cr mere 
pes i z ;:r. ■ s ! • wi th straight or branched chain alkvl 

cr alkenyl, hydroxy! cr a combination thereof; and 

Ar- and Ar : are independently a mono-, bi- or 
tricyclic, car bo- or heterocyclic ring, wherein the ring 
is either unsubs t i tuted or substituted in one to three 
posit ion (s > with halo, hydroxy! , nitre, t r i f luorome thy! , 
C,-C s straight or branched chain alkyl cr alkenyl, C-C 4 
alkcxy , C-C« alkenylcxy , phencxy, benzyioxy, amino or a 
combination thereof; wherein the individual ring sizes 
are 5.-5 members; and wherein the heterocyclic ring 
contains i-5 he t eroatom { s > selected from the croup 
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consisting of O, N, S and a combination thereof. 

Particularly preferred compounds of formula III are 
presented in TABLE II. 



TABLE II 

No - A H C X Z R. 



74 



7 = 



CH, 0 S 



CH, O CH, 



NH C S 



CH, S 



2-phenechyl 3. 3 -dimethyl 

pentyl 

3 -phenyipropyl 3 , 3 - dime t hy 1 

pentyl 

2-phenechyl 3, 3-di methyl- 

pentyl 

2-phenethyi 3 , 3 - dime c hy 1 - 

pentyl 



FORMULA IV 

A further preferred embodiment of this invention is 
a compound of formula IV: 



B' 
A 



■R; 



R 2 



IV 
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cr a pharmaceutic ally acceptable salt thereof, wherein: 
A, 5, C and D are independently CH : , o, S , SO, SG 2 , 

NH cr NR., ; 

X is O or S ; 

Z is S, CK : , CHR. cr C(R,) 2 ; 

R : is C,-C, straight cr branched chain alkyl cr 
alkenyi, which is substituted in cne or mere position (s) 
with (Ar.; n , ( Ar : ) n connected by a C.-C^ straight cr 
branched chain alkyl cr alkenyl, C 3 -C 3 cycioaikyi, C 3 -C s 
cycicaikyl connected by a C, straight cr branched 
chain alkyl or alker.yl, Ar : . or a combination thereof; 

n is 1 cr 2 ; 

R is either C : -C, straight cr branched chain alkyl or 
a.Ker.yi, C, - Z y cycicaikyl, C s - C~ cycioalkenyl or Ar . , 
wherein saic alkyl, aikenyi, cycicaikyl cr cycioalkenyl 
either unsubs t i tuted cr substituted m one cr more 
position -s ) with C : -Z, straight cr branched chain alkyl 
or aikenyl, hydroxy! or a combination thereof; and 

Ar. and Ar 2 are independently a mono-, bi- or 
tricyclic, carbo- or heterocyclic ring, wherein the ring 
is either unsubs t i tuted or substituted in cne to three 
position's) with halo, hydroxy! , nitre, trif luorcmethyl , 
C- - l s straight or branched chain alkyl or aikenyl, C : -C 4 
alkoxy , C : -C 4 aikenyloxy, phencxy, benzyloxy, amino or a 
combination thereof; wherein the individual ring sizes 
are 5-6 members; and wherein the heterocyclic ring 
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contains 1-6 heteroatom (s ) selected from the grout? 
consisting of 0, N, S and a combination thereof. 



Particularly preferred compounds of formula IV are 
presented in TABLE III. 



TABLE III 



No. 


A 


B 


C 


D 


X 


z 


R. 


R : 


76 


CH : 


CH : 


0 


CH : 


0 


CH; 


3-phenyipropyl 


3.3-dimethylpentyi 


77 


CH : 


CH, 


0 


CH; 


0 


s 


2-phenethyi 


3,3-dimethylpentyl 


78 


CH : 


CH : 


S 


CH : 


0 


CH; 


3-phenylpropyl 


3.3-dimethylpentyl 


79 


CH : 


CH : 


S 


CH : 


0 


s 


2-phenethy! 


3 . 3 - dune thy i penty i 



The compounds of this invention possess asvmmetric 
centers and thus can be produced as mixtures of 
stereoisomers or as individual stereoisomers. The 
individual stereoisomers may be obtained by using an 
optically active starting material. by resolving a 
racemic or non-racemic mixture of an intermediate at some 
appropriate stage of the synthesis, or by resolving the 
ccmpound of icrrruia (I). It is understood that the 
individual stereoisomers as well as mixtures {racemic and 
non- racemic) of stereoisomers are encompassed by the 
scope of the present invention. The compounds of this 
invention possess at least one asymmetric center and thus 
can be produced as mixtures of stereoisomers or as 
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individual R- and S - stereoisomers . The individual 
enanticmers may be obtained by resolving a racemic or 
ncn-raceiric mixture of an intermediate at seme .appropri- 
ate stage cf the synthesis. It is understood that the 
individual R - and 5- stereoisomers as well as mixtures of 
stereoisomers are encompassed by this invention. The S- 
sterecisomer is most preferred due to its areater 
activity . 



Methods of Using the Compounds cf the Invention 

The compounds of the present invention have an 
afrmity for the FK5 0S binding protein, particularly 
FKBPL2 , which is present m the brain. When the 
inventive compounds bind tc ? KB? in the brain, thev 
exhibit excellent neurotrophic activity. This activity 
'i = useful in the stimulation cf damaged neurons, the 
promotion cf neuronal regeneration, the orevention of 
neurodegeneration, and the treatment of several 
neurological disorders known to be associated with 
neuronal degeneration and peripheral neuropathies. 

For the foregoing reasons, the present invention 
further relates to a method of effecting a neuronal 
activity in an animal, comprising: 

administering to the animal a neurocrophically 
effective amount of a compound of formula I, II, in or 
IV. 
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In a preferred embodiment, the neuronal activity is 
selected from the group consisting of stimulation of 
damaged neurons, promotion of neuronal regeneration, 
prevention of neurodegeneration and treatment of 
neurological disorder. 

The neurological disorders that may be treated 
include but are not limited to: trigeminal neuralgia; 
glossopharyngeal neuralgia; Bell's Palsy; myasthenia 
gravis; muscular dystrophy; amyotrophic lateral 
sclerosis; progressive muscular atrophy; progressive 
bulbar inherited muscular atrophy; herniated, ruptured or 
prolapsed invertebrate disk syndromes; cervical 
spondylosis; plexus disorders,- thoracic outlet 
destruction syndromes,- peripheral neuropathies such as 
these caused by lead, dapsone, ticks, porphyria or 
Guil.ain-Sarre syndrome; Alzheimer's disease,- and 
Parkinson' 3 disease . 

The compounds of the present invention are 
particularly useful for treating a neurological disorder 
selected from the group consisting of: peripheral 
•• -ropathy caused by physical injury or disease state, 
traumatic injury to the brain, physical damage to the 
spinal cord, stroke associated with brain damage, and 
neurological disorder relating to neurodegeneration. 
Examples of neurological disorders relating to 
neurodegeneration are Alzheimer's Disease, Parkinson's 
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Disease and amyotrophic lateral sclerosis. 

For these purposes, the compounds may be administered 
orally, parenceraily , by inhalation spray, topically, 
rectaliy, nasally, buccaliy, vaginally or via an 
implanted reservoir in dosage formulations contammc 
conventional non- toxic pharr.aceut i call y- acceptable 
carriers, adjuvants and vehicles. The term parenteral as 
used herein includes subcutaneous, intravenous, 
intramuscular, intraperi toneaiiy , intrathecal iv , 
intraventricular!./ , ■ intrasternal and intracranial 
injection cr infusion techniques. 

To be effective therapeutically as central nervous 
system targets, the compounds should readily penetrate 
the blood -brain barrier when peripherally administered. 
Compounds which cannot penetrate the blood -brain barrier 
can be effectively administered by an intraventricular 
route. 

The compounds may be administered in the form of 
sterile injectable preparations, for example, as sterile 
injectable aqueous cr oleaginous suspensions. These 
suspensions may be formulated according to techniques 
known in the art using suitable dispersing cr wetting 
agents and suspending agents. The sterile injectable 
preparations may also be sterile injectable solutions or 
suspensions in non-toxic parent erally- acceptable diluents 
or solvents, for example, as solutions in 1 , 5 -butanedicl . 
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Among the acceptable vehicles and solvents that may be 
employed are water, Ringer's solution and isotonic sodium 
chloride solution. In addition, sterile, fixed oils are 
conventionally employed as solvents or suspending 
mediums. For this purpose, any bland fixed oil such as 
a synthetic mono- or di-giyceride may be employed. Fatty 
acids such as oleic acid and its glyceride derivatives, 
including olive oil and castor oil, especially in their 
pciyoxyethylated versions, are useful in the preparation 
of iniectabies. These oil solutions or suspensions may 
also contain long-chain alcohol diluents or dispersants . 

Agoi t lonaily , tne compounds may be administered 
orally in the form of capsules, cablets, aqueous 
suspensions or solutions. Tablets may contain carriers 
such as lactose and corn starch, and/ or lubricating 
agents such as magnesium stearace . Capsules may contain 
diluents including lactose and dried corn starch. 
Aqueous suspensions may contain emulsifying and 
suspending agents combined witn the active ingredient. 
The oral dosage forms may further contain sweetening 
3~ d/cr flavoring and/or coloring agents. 

The compounds may also be administered rectally in 
the form of suppositories. These compositions can be 
prepared by mixing the drug with a suitable non- 
irritating excipient which is solid at room temperature, 
but liquid at rectal temperature and, therefore, will 
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melt in the recti urn to release the drug. Such materials 
include cocoa buzzer, beeswax and polyethylene glycols. 

Furthermore, the compounds may be 'administered 
topically, especially when the conditions addressed for 
treatment involve areas or organs readily accessible bv 
topical application, including neurological disorders of 
the eye, the skin or the lower intestinal tract. 
Suitable topical formulations can be readily prepared for 
each of these areas . 

. For topical application to the eye, or ophthalmic 
use, the compounds can be formulated as micronized 
suspensions in isotonic, pH adjusted sterile saline, or, 
preferably, as a solution in isotonic, pH adjusted 
soenie saline, either with or withcut a preservative 
sucr. as benzyialkcr.ium chloride. Alternatively, the 
compounds may be formulated ' mco ointments, such as 
petrolatum, for ophthalmic use. 

For topical application to the skin , the compounds 
can be formulated into suitable ointments containing the 
compounds suspended or dissolved in, for example, 
mixtures with one or more of the following: mineral oil, 
liquid petrolatum, whice petrolatum, propylene glycol, 
poiyoxyethylene poiyoxypropyiene compound , emulsifying 
wax and water. Alternatively, the compounds can be 
formulated into suitable lotions or creams containing the 
active compound suspended or dissolved in, for example, 
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a mixture cf one cr more cf the following: mineral oil, 
scrbican monostearate, pclysorbate 60, cetyl ester wax, 
cetearyi alcohol, 2 -octyldociecanoi , benzyl alcohol and 
water . 

Topical application to the lower intestinal tract can 
be effected in a rectal suppository formulations (see 
above) or in suitable enema formulations. 

Dosage levels on the order of about 0.1 mg to about 
10,000 mg of the active ingredient compound are useful in 
the treatment of the above conditions, with preferred 
levels of about 0.1 mg to about 1,000 mg . The amount of 
active ingredient that may be combined with the carrier 
materials to produce a single dosage form will varv 
depending upon the host treated and the particular mode 
cf administration. 

It is understood, however, that a soecific dose level 
rcr any particular patient will depend upon a variety of 
factors, including the activity cf the specific compound 
employed; the age, body weight, general health, sex and 
diet of the patient; the time of administration; the rate 
of excretion; drug combination; the severity cf the 
particular disease being treated; and the form of ■ 
administration . 

The compounds can be administered with other 
neurotrophic agents such as neurotrophic growth factor 
(NGF) , glial derived growth factor, brain derived growth 
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raccor, ciliary neurotrophic factor and neurctropin- 3 . 
"he dosage level of other neurotrophic drugs will depend 
upon the factors previously stated and the neurotrophic 
effectiveness of the drug combination . 



Pharmaceutical Compositions of the Invention 

The present invention also relates to a pharmaceuti- 
cal composition comprising: 

a neurotrophical! y effective amount of the 
compound of formula I, II, III or IV, and 
(ii) a pharmaceutical I y acceptable carrier. 
The above discussion relating to the utility and 
administration of the compounds of the present invention 
also applies to the pharmaceutical compositions of the 
present invent ion . 



Examples 

The following examples are illustrative of the 
present invention and are not intended to be limitations 
20 thereon. Unless otherwise specified, all percentages are 

tased on 100% by weight of the final compound. 
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EXAMPLE 1 

Synthesis of (25) -2 - ( f l-oxo-S-nhenvlUn.n^ i .! - ( 7 ^ . 
dimethyl - 1 , 2 -dioxopentvl ) p^rol AA^ m (1) 

' :2S ~ 2 - -Phenyl ) bucvT -M-benzvlnv^^i ^ — L . 

chlorc-4-phenylbutane (1.73 g; 1C.5 mmoi) in 20 mL of THF 
was added to 0.24 g (10 mmoi) of magnesium turnings in 50 
mL of refluxing THF . After the addition was complete, 
the mixture was refluxed for an additional 5 hours, and 
then added slowly to a refluxing solution of N-benzvl-L- 
prtime ethyl ester (2. 3D g (10 mmoi) m 100 mL cf THF. 
After 2 hours cf further reflux, the mixture was cooled 
and treated with 5 mL of 2 N KCi . The reaction mixture 
was diluted with ether (10C mL; and washed with saturated 
NaKCl-,, water and brine. The crgar.it phase was dried, 
concentrated and chrcmatograpned , eiutina with s ■. 1 
CH, 21- : EtCAc tc obtain 2. 05 g ;64 ? =) cf the ketone as an 
oil, l H NMR ICDCI,; 300 MH z ) : 1.49-2. IS (m, 3H) ; 2.32- 
2.4 6 (m, 1H) ; 2.56-2.65 (m, 2K); 2.97-3.06 I'm, 1H) 3.17- 
3.34 cm, IH) ; 3.44-3.62 in, 1H i ; • 4 . 02 - 4 . 23 im, 2H) ; 7.01- 
7 . 44 (m, 10K) . 

,2.?. -2- .'l-oxo-4 -cheRvIi bur/: pyrrolidine . The ketone 
compound (500 mg) and palladium hydroxide (20% on carbon, 
5 0 mg! was hydrogenated at 40 psi in a Paar shaker 
overnight . The catalyst was removed by filtration and 
the solvent was removed in vacuo. The free amine was 
obtained as a yellow oil (230 mg; 100%), NMR (CDCl,; 
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300 MHz): 1.75-2.34 (m, iOH) ; 2.55 (m, 2HJ ; 2.95 (dm, 
1H; ; 3.45-3.95 (m, IK); 4.05 (m, IK); 7.37 ( m# 5H) . 

■2 5- -2- ( 1-oxo- 4- ohenvl ) butvl - l - n | o . d L c y n , 9 . 
methcxvethvli pyr rolidine . To a solution of (2S)-2-(l- 
oxc- 4 -phenyl) but yipyrroiidine (23 0 mg ; i.o mmoi) in 
CK : C1 : '20 mL; at C°C was added dropwise methyloxalvl 
chloride (135 mg ; i.i mmoi). After stirring at 0°C for 
2 hours, the reaction was quenched with saturated NK 4 C1 
and the organic phase was washed with water and brine and 
dried and concentrated. The crude residue was purified 
on a silica gel column, eluting with 20:1 ZH.C1 . : EtOAc to 
obtain 300 mg of the cxamate as a clear oil (98%) , : H NMR 
(CDC1,; 300 MHz; : 1.65 ;m, 4K) ; 1.91-2. 36 (m, 4K) ; 2.64 
it, 2K; ; 3.66-2.ao (m, 2H) ; 3.77, 3.55 (s, 3H total); 
4.1-5 m, OH: ; 4.90 < m , IK/; 7.15 in, 3H) ; 7 . 2"T (m, 2H) 

:5: ' l-oxc- 5 -Dhenvl - - oen t vl - 1 - - 7 . ? - dim~r hv 1 . - ~- 

dioxcoentvl) pyrrol idine fi! . To a solution of the 
cxamate above (250 mg; 0.79 mmoi; in anhydrous ether (15 
mL; , • cooled to - 78°C, was added 1 , 1-dimethylpropyl - 
magnesium chloride (0.8 mL of a 1.0 M solution in ether; 
0.3 mmcl} . After stirring the resulting mixture at -78°C 
for 2 hours, the reaction was quenched by the addition of 
2 mL of saturated MH,C1 , followed by 100 mL of EtOAc . 
The organic phase was washed with brine, dried, 
concentrated, and purified on a silica gel column, 
eluting with 50:1 CH 2 C1 2 : EtOAc . Compound 1 was obtained 
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as a clear oil, 120 mg, l R NMR (CDCi 3 , 3 00 MHz): 6 0.87 

(t, 3H, J =7.5) ; 1.22 (s, 3H) ; 1.25 (s, 3K; ; 1.57 ( m , 4K) ; 

1.70-2.33 (m # 6K) ; 2.61 !t, 2H, J=7.i) ; .3.52 (m f 2H) ; 

4.17 (c, 2H, J=6.2); 4.52 (m, IK}; 7.16-7.49 (m, 5H). 
Anal. Calcd. for C :: H 21 NC 3 - H : 0 : C, 70.37; H, 8.86; N, 
3.73. Found: 70.48; K , 8.35; N , 3.69. 



EXAMPLE 2 

Synthesis of 2 -phenyl - 1 -ethvl 1- (3 , 3 -dimethyl- 1. 7 - 
dioxopentyl ) -2 -pjperidinecarbothioate ■; 9 } 

N!ethvl ; ' 2 S ) - 1 - i 1 , 2 - d i o x o - 2 - m e t h c x v e t h v 1 ' ; - 2 - 
pyrrclidinecarbcxylate . A solution of L-proiine methyl 
ester hydrochloride (3.33 c; IS. 60 mrr.o 1 i in dry methylene 
chloride was cooled to 0 0 C and treated with t r iethv iamme 
(3.92 c ; 38.74 mmoi ; 2.1 eq) . After stirring tne termed 
slurry under = nitrogen atmosphere for 15 mm, a solution 
of metnyl cxalyl chloride {3.20 g ; 26.12 mmol:- in 
methylene chloride (45 mli was added dropwise . The 
resulting mixture was stirred at 0 °C for 1.5 hour. After 
filtering to remove solids, the organic phase was washed 
with water, dneo ^ver McSO, and concentrated. The crude 
residue was purified on a silica gel column, eiuting with 
50% ethyl acetate in hexane , to obtain 3.52 g (98%) cf 
the product as a reddish oil. Mixture of cis - trans amide 
rotamers; data for trans rotamer given. "'K NMR ■ CDC1 } ) : 
5 1.93 (dm, 2E) ; 2.171m, 2H) ; 3.62(m, 2H) ; 3.71 (s, 3K) ; 
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3.79, 3.34 is, 3K cecal}; 4.86 (dd, IE, J=8.4, 3.3). 

Methyl '2 5) -1- i 1, 2-C1QXO-3 . 3 -di^r hvln.nrvl ) .~ . 
cvrrolidinecarboxvlate . A solution of methyl (2S) -1- 
(1,2 -di exc - 2 -methcxyethyl ) -2 -pyrrol idinecarboxy lace (2.35 
g; 10. 9 C mmol) in 3 0 mL of tetrahydrof uran (TKF) was 
cooled to -?e°C and treaced with 14.2 ml cf a 1.0 M 
solution of 1 , .1 -dimethyiprcpyimagnesium chloride in THF . 
After stirring the resulting homogeneous mixture at -73°c 
for three hours, the mixture was poured into saturated 
ammonium chloride (10C mL) and extracted into ethyl 
.acetate. The organic phase was washed with water, dried, 
and concentrated, and the crude material obtained upon 
removal of the solvent was purified on a silica gel 
column , eluting with 25% ethyl acetate in hexane, tc 
coram 1.11 g i ~ 5 % ; cf the cxanate as a colorless oil, 
* -H NMR ; :2C1,: : 5 CSS • c , 3H); 1.22. 1 . 2€ is, 3H each) ; 
1 . 75 (dm, 2K; ; 1.37-2.10 (m, 3rP ; 2.13 (m, 1H); 3.54 im, 
2H) ; 3.76 is, 3K; ; 4.52 (dm, 1H, j =8.4, 3.4). 

*2S) -1- (i, 2-dioxc-3 , 3-dime:hvlpen:vl) - 2 - ovr rol idine - 
carboxvlic acid . A mixture of methyl ( 25} - 1 - ( 1 , 2 -dioxo - 
2,2- dime thy ipentyl ) - 2 -pyrrciidinecarboxyiate ; 2 . 1 C g ; 
3.22 mmci; , 1 N LiOH (15 mL) , and methanol (50 mL) was 
stirred at 0°C for 30 minutes and at room temperature 
overnight. The mixture was acidified to pH 1 with 1 N 
HC1 , diluted with water, and extracted into 100 mL cf 
methylene chloride. The organic extract was washed with 
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brine and concentrated to deliver I\73 g (87%) c f snow- 
white solid which, did net require further purification, 
l H NMR (CDC1 3 ; : 5 0.87 (t, 3H) ; 1.22, 1.25 (s, 3H each) ; 
1.77 (dm, 2K; ; 2 . 02 <m, 2H) ; 2.17 ( m , i H} ; 2 .25 (m, iK ) ; 
3.53 (ad, 2H, J-10.4, 7.3); 4.55 (dd, 1H, J=8.6, 4.1). 

2 -oher.vl -l-»rhyl 1- < 3 , 3 -dimet hvl - l . 7. -diovnnpnrv- ^ 
rioeridinecarboth-ioate '9) . To a solution of (2S) -l- 
(1 , 2-dioxc-3 , 3 -dimechylpentyl > - 2 -pyrrciidinecarbcxyiic 
acid (241 mg ; l.c mmci . in CH : Ci : (10 mL; was added 
di eye 1 chexy 1 ca rbodi imi de (226 rag; l.i tnr.ol) . After 
stirring the resulting mixture for 5 minutes, the 
solution was cooled to 0°C and treated with a solution of 
phenyl mereaptan {12 6 mg ; 1.0 mmol) and 4- 
diT.echyla-mopyridine i€ mg.' in = mi of CH,Ci,. The 
mixture was allowed tc warn to room temperature with 
stirring ivernighc. The solids were removed bv 
filtration and the filtrate was concentrated . in vacuo,- 
the crude residue was purified by flash chromatography 
(10:1 hexane : EtGAc ) to obtain 302 mg (84%) of 9 as an 
Oil, : H NMR (CDC1,, 300 MHz): <5 0.65 (t, 3H, J =7. 5); 
1.29 is. 3K) ; 1.31 is, 3H) ; 1.70-2.32 (m, SH) ; 2.92 (t, 
2H, J =7. 4); 3.22 (t, 2K, J -7. 4); 3.58 (n, 2Hi ; 4.72 (m. 
1H) ; 7.23-7.34 (m. 5K! . Anal. Calcd. for C :c K, 7 N0 3 S - 
0.4H : O: C. 65. 15; H, 7.60; N , 3.80. round: C, 65.41; 
H, 7.49; N. 3.72. 



WO 98/13343 



PCT/US97/15832 



EXAMPLE 3 

Synthes is of 2 -phenyl -1 -ethvl (2S)-l-(3 f i- 
sthyl - 1 , 2 -dioxop entvl ) -2 ■py rrolidineearboMii n a — (1QJ 

Met:h yl 1- (I, 2-dicoco-2-n~rhoxvethv^ 

carbcxvlace . A solution cf methyl pipecoiate 

hydrochloride (5.50 g ; 47.21 rnmol) in dry methylene 
chloride (100 mL! was cooled to 0°: and treated with 
triethyiamine (1C.5 g; 102 mnol ; 2 . 1 eq) . After stirring 
the formed slurry under a nitrogen atmosphere for 15 
minutes, a solution of methyl oxaiyl chloride (S.50 g ; 
-3.4 mnol] in methylene chloride (75 ml) was added 
dropwise. The resulting mixture was stirred at C°C for 
1.5 hours. After filtering to remove solids, the organic 
pnase was washed with water, dried over MgSC, and 
concentrated. The crude residue was purified on a silica 
gel telumr., elutmg with 50% ethyl acetate m hexane , to 
obtain ? . 3 4 g of the product as a reddish oil. 

Mixture of cis - zrans amide retainers ; data for trans 
re tamer given. : H NMR (CDC1 } ) : 6 1.22 -1.45 ( m, 2K) ; 
1.67-1,76 (m, 3Hi ; 2.29 (m, IK); 3.33 (m, 1H) ; 3.55 (m, 
1H; ; 2.76 's, 3H; ; 3.85, 3.S7 (s, 3H total!; 4.52 (dd, 
IH) . 

Methyl 1 - ( 1 , 2 -dioxo- 3 . 2 -dime thvloentvl ) - 2 - tsi oeridine- 
carboxvlacg . A solution of methyl 1- (1 , 2 -dioxo- 2- 
methoxyethyl ) - 2 - pipe ri dine carbcxy late (3.80 g ; 16. 57 
mmci) in 75 mL of ce trahydrof uran (TKF) was cooled to - 
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7S°C and treated with 2 0.7 mL c f a 1.0 M solution of 1,1- 
d i me t hy 1 - p ropy i magna s i urn chloride in THF. After stirring 
the resulting homogeneous mixture at -78°C for three 
hours, the mixture was poured into saturated ammonium 
chloride (IOC mL) and extracted into ethyl acetate. The 
organic phase was washed with water, dried, and 
concentrated, and the crude material obtained upon 
removal of the solvent was purified on a silica ael 
column, elutmg with 25% ethyl acetate in hexane, to 
obtain 3.32 g (74%; of the cxamate as a colorless oil, l H 
NMR iCDCi.i : 5 O.SS (c, 3H> ; 1.21, 1.25 {s, 3H each); 
1.35-1. SO in, 7K5 ; 2.35 (m, 1H) ; 3.24 fm. IK); 3.41 im, 
1H) ; 3 . 76 (s, 3K) ; 5.32 fd, 1H) . 

1 - • 1 . 2 -dicxo- 3 . 3 -dim et hvloentvl > - 2 - c i oe r i di n~ - 
carbcxv lir acid . A mixture of methyl 1 - ' 1 , 2 - dioxo- 3 , 3 - 
dime thy Lper.tyi ) - 2 - piper idine carboxylase ; 2 . 3 C g ; 12.25 
mmci; , 1 N LiOK (15 mL) ( and methanol {60 mL; was stirred 
at 0 ° C for 30 minutes and at room temperature overnight. 
The mixture was acidified to pH 1 with 1 X HC1, diluted 
with water, and extracted into 100 mL of methylene 
chloride. The organic extract was washed with brine and 
concentrated to deliver 2.80 g (37%) of snow-white solid 
which did net require further purification, : H NMR 
(CDClw : 6 0.39 (t, 3H) ; 1.21, 1.24 !s, 3K each) ; 1.42- 
1.S5 (m, 7K) ; 2.35 (m, 1H) ; 3.22 (d, 1H) ; 3.42(m, 1H) ; 
5.31 (d, 1H! . 
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2-5henvl-l-e:hvl '25* -1.- r 3 , 3-cim«r h vi -i , -> . 

dioxspentvl* - 2 - Dvrrclidinec arbothicate no) . T o a 
solution of I - (1, 2-dicxo-3 , 3 - dime thy lpentyl ) -2- 
piperidme-carboxyiic acid (255 mg ; 1.0 mmol) in CH.C1 2 
(10 mL) was added dicyciohexyicarbodiimide (226 ma; l.i 
mmol) . After stirring the resulting mixture for 5 
minutes, the solution was oooied to 0°C and treated with 
a solution of phenyl mercaptan (13 8 mg; 1.0 mmol) and 4- 
cimethylamincpyridine (6 mg) m 5 mi of -CK 2 C1,. The 
mixture was allowed- to warm to room temperature with 
stirring overnight. The solids were removed by 
filtration and the filtrate was concentrated in vacuo; 
the crude residue was purified by flash chromatography 
(10:1 hexane : ZtCAc to obtain 3 00 mc (80%; of K). as an 
oil, H NMR iCDCl 3 , 300 MHz): d 0.94 ;t. 3H, J =7.5) ; 
1.2" < 3 .. 3K; ; 1.30 is, 3H) ; l.'34-i.SS < m , 7K) ; 2.45 (m, 
IH: ; : . 90 :t , 2H. J=7.7; ; 3.26 [t , 2H, ; =~.7} ; 3.2 7 (m, 
IH:- ; 3.33 in, IK) ; 5.34 (m, IH) ; 7.24 -7.36 (m, 5K) . 
Anal.- Caiod. for C :i K 29 N0 3 5 : Z, 67.17; H, 7.73; N, 3.73. 
Found: . C, 67.02; K , 7.83; N, 3.78. 

As discussed above, the compounds of the present 
invention have an affinity for the FK506 binding protein, 
particularly FK3P12. The inhibition of the prolyl 
pept idyl cis-zrans iscmerase activity of FKBP may be 
measured as an indicator of this affinity. 
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K, Test Procedure 

Inhibition of the peptidyl -prolyl isomerase 
(rocamase) activity of the inventive compounds can be 
evaluated by known methods described in the literature 
(Harding et al . , Nature, 1939, 341:755 -760; Kelt et al 
J. Am. Chen. Soc. , 115:9923-993 5). These values are 
obtained as apparent K,'s and are presented for 
representative compounds m Table IV. The cis- crans 
isomericaticn of an alanine -proline bond in a model 
subs trace , N-succmyl - Ala - Ala -?ro-Phe-p- nitroaniiide , is 
monitored speccrcphctomet ricaily in a chyme cryr>s in - 
ccupiea assay, which releases para- nitroaniiide from the 
trans form of the substrate. The inhibition of this 
reaction caused by the addition of different 
concentrations of inhibitor is determined, and the data 
is anaiycea as a change m first -order rate constant as 
a runcticn of inhibitor concentration to yield the 
apparent K. values . 

In- a plastic cuvette are added 95C mL of ice cold 
assay buffer (25 mM HEPES, pH 7.8, 100 mM NaCl) , 10 mL of 
F?:E? (2.5 ~uM m 10 mM Tris-21 pH ^.5, 100 mM NaCl , 1 mM 
dithiothreitol) , 25 mL of chymo trypsin (50 mg/ml in 1 mM 
HCi ) and 10 mL of test compound at various concentrations 
in dimethyl sulfoxide. The reaction is initiated by the 
addition of 5 mL of substrate ( succmyi -Ala-Phe-Pro- Phe- 
para- nitroaniiide , 5 mg/mL in 2.35 mM LiCl in 
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nerve growth factor, immunophilin ligands cr combinations 
of NFG plus drugs. Forty-eight hours after drug 
treatment, the ganglia were visualized under phase 
contrast or Hoffman Modulation contrast with a Zeiss 
Axiovert inverted microscope. Photomicrographs of " the 
expiants were made, and neurite outgrowth was 
quant itated. Meurites longer than the DRG diameter were 
counted as positive., with total number of neurites 
quant itated per each experimental condition. Three to 
four DRG s are cultured per well, and each treatment was 
performed in duplicate. 

Dose- response curves were generated from which ED 50 
values were obtained. The results of these experiments 
are presented m Table IV under the column "ZD50" 
Representative photomicrographs cf untreated ■: control! 
sensory neurons and cf compounds 1 • 1 C pM , i pjj[ t ]_ u m> , 
5 ?M, 1 nM, 100 nM; and 10 (10 pM, 1 nN., 10 G nM; 

promoting neurite outgrowth m sensory neurons are shown 
m FIG. 's KA-D), 2(A-D) and 3 (A-D) , respectively. 

MPTP Model of Parkinson's Disease 

The remarkable neurotrophic and neuroregenerative 
effects of the present inventive compounds were further 
demonstrated in an animal model cf neurodegenerative 
disease. tf?T? iesioning of dopaminergic neurons in mice 
was used as an animal model of Parkinson's Disease. Four 
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trif luoroethanol } . 

The absorbance at 3 9C nm versus time is monitored for 
9C seconds using a spectrophotometer and the rate 
constants are determined from the absorbance versus time 
data files. 

The data for these experiments for representative 
compounds are presented in Table IV -under the column 



The neurotrophic effects of the compounds of the 
present mventicn can be demonstrated in cellular 
bit logical experiments in vitro, as described below. 



Chick Dorsal Root Ganglion 
Cultures and Neurits Outgrowth 

The neurotrophic effects of the FKBF inhibitor 
ocmpcuncs were demonstrated by evaluating the ability of 
tne compounds to promote neurite outgrowth in cultured 
chick sensory neurons from dcrsai root ganglia. Dorsal 
rocc ganglia were dissected from chick embryos of ten day 
gestation. Whole ganglion exp lanes were cultured on thin 
layer Matrigei -coated 12 well plates with liebovitt LIS 
plus high glucose media supplemented with 2 mM glutamine 
and 10% fetal calf serum, and also containing 10 (xM 
eye cs me S-D arabinof uranoside ! Ara C) at 37°C in an 
environment containing 5% C0 : . Twenty- four hours later, 
the DRGs were treated with various concentrations of 
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TABLE TV 

In Vitro Test Results 
Exam P |e * Ki. nM EDSO. nM % TH reentry 

1 31 0.4 23 

2 210 

3 85 

9 104 0.5 61 

10 12 0.8 54 

11 299 0.36 53 

12 442 0.025 

14 313 0.9 48 

28 108 0.9 41 

29 59 0.003 50 

30 11 0.00025 65 



31 8.7 



31 



32 362 - 52 

33 1698 

" 4 34 0.9 48 

35 62 

36 7 - 56 

37 68 

38 8.9 0.011 37.32 
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week old male GDI white mice were dosed i.p. with 3 0 
mg/kg cf MPT? for 5 days. Test compounds (4 mg/kg) , or 
vehicle , were administered s.c. alone with the MFTP for 
5 days, as well as for an additional 5 days foliowinc 
5 cessation of MPTP treatment. At 13 days following KPT? 

treatment, the animals were sacrificed and the striata 
were dissected and homogenized. Immunostaininc was 
performed or. saggital and coronal brain sections using 
anti - tyrosine hydroxylase 1 g to quant itate survival and 
10 recovery of dopaminergic neurons. In animals treated 

with MPT? and vehicle, a substantial loss of functional 
dopaminergic terminals was observed as compared to ncn- 
lesicnec animals. Lesionec animals receiving test 
rcnpcur.es showed a significant recovery cf TH-stamed 
15 dopaminergic neurons. 

The results of these experiments are presented in 
TABLE IV under the column " % TH recovery". Quantitation 
for the recovery of TK-pcsicive dopaminergic neurons in 
the striatum of animals receiving compounds 1, 9 and 10, 
20 and for representative control and iesioned animals not 

receiving the test drugs, are presented in FIG. 4. 



WO 98/13343 



PCT/US97/15832 



39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 



347 

1226 

366 

28 

259 

188 

31 

757 

21 

127 

1334 

55 

-i 

_? J 1 

6 

261 

37 

30 

880 

57 

79 

962 

90 



47 



25 



50 
28 

62 
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61 139 

62 196 

63 82 

64 163 
5 65 68 

66 306 5 38 

67 177 

68 284 

69 49 ~ 23 
10 70 457 - 25 

7 1 788 



Ai_ publications and patents identified above are 
15 hereby incorporated bv reference. 

The invention being thus described, it will be 
obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the invention and all such 
2 0 modifications are intended to be included within the 

scope of the following claims. 
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WE CLAIM: 



A co-pcuna of formula i: 



[CH 2 J n 




:r a pharmaceutical!;/ acceptable salt thereof, wherein: 
n is 1 or 2 ; 

I is selected frcrr. the group consisting of S, CH,, 
ZHR and CiR. : 

R. is selected from the group consisting of C. - C c 



straight or branched chain alkyl, 



straia: 



cr 



branched chain aikenyl , Ar. and mixtures thereof, wherein 
said R. is unsubst ituted or substituted with halo, nitro, 
C : -C, straight or branched chain alkyi , C : -C € straight or 
branched -hain alkenyi , hydroxy, C L -C< alkoxy , C : -C< 
alkenyloxy, phencxy , benzyioxy , amino, Ar : or a mixture 
thereof ; 

R : is selected from the group consisting cf C-C 9 
straight or branched chain alkyi, C : -C g straight or 
branched chain alkenyi, C 3 -C 9 cyclcalkyi , C s -C 7 
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cycicalkenyl ar.d Ar,; and 

Ar, is phenyl, benzyl, pyridyl, fluorenyl, 
chicindolyl cr naphthyl wherein said Ar, is unsubstituted 
or substituted with halo, hydroxy, nitro, C.-C 6 straiaht 
or branched chair, aikyl, C : -C 6 straight or branched chain 
aikenyl, C.-C, alkoxy, C : -C< alkenyioxy, phenoxy, 
benzyl oxy , amino or a mixture thereof. 



2. The compound of claim I, wherein: 
r. is 1 ; and 

X is 0. 



3. The compound of claim 2, wherein Z is CH, . 

4 • The compound of claim 2, which is selected from 
the group consisting of: 

(2S5 - 2- ( (1 -Oxo- 5 -phenyl} -pentyi-1- (3, 3 -dimethyl - 1 , 2- 
dioxcpentyi ) pyrrolidine ; 

3 ,.3 -Dimethyl -1- [ (2 5) - 2- (5- ( 3 -pyridyl ) pent anoyl ) -1- 
pyrrolidine] -1 , 2 -pentanedione ; 

(2S) - 2- { {l -Oxo -4 -phenyl} -butyl- 1- ( 3 , 3 -dimethyl - 1 , 2 - 
dioxobutyli pyrrolidine; 

[2S) -2- { { 1 -Oxo- 4 -phenyl } -butyl- 1- • 2 -cyclohexyl - 1 , 2- 
dioxoethyi) pyrrolidine ; 

2 - ( { l -Oxo- 4 -phenyl} -but y 1-1- (3 , 3 - dime thy 1 - I , 2 - 
dicxobutyi ) pyrrolidine ; and 
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1- | (25) - 2 - [ 5 , 5-di (4 - F iucrophenyl ) pentanoyl] - 2 - 
pyrroiidine} -3 , 3 -dimethyl -1,2 -pentanedione . 

5. The compound of claim 2, wherein Z is S. 

6. The compound of claim 5, which is selected from 
the group consisting of: 

2 - Phenyl -1 -ethyl 1- (3 , 3 -dimethyl - 1 , 2 -dicxopentyl ) - 2- 
pipendme car ho thioate ; 

•' 2 - Thieindoiyl ) methyl ( 2 5) - 1 - ( 3 , 3 - dimethyl -1,2- 
dicxoper.tyi ) - 2 - pyrrol idinecarbc thioate ; 

2 - ? h e n y 1 - 1 - e t h y 1 (25) - 1 - ( 2 - c y c 1 o h e x y 1 - 1 , 2 - 
dicxopentyl } - 2 -pyrrolidinecarbcthioate ; 

2 - Phenyl - 1 -ethyl (25) -1-ii-cyclcpency 1-1,2- 

dicxcpentyl . - 2 -pyrrol idinecarbc thioate ; 

2 - Phenyl - 1 - propyl (25! - 1 - '3,3- dimethyl -1,2- 
dicxopentyl : -2 -pyrrol idinecarbc thioate ; 

3 - {2 -Pyridyi } -1 -propyl (25) -1- ! 3 , 3 -dimethyl - 1 , 2- 
dioxopentyl) - 2 -pyrrol idinecarbc thioate ; 

3 - Phenyl - 1 - propyl (2 5) - 1 - ( 2 - eye lohexy 1 - 1 , 2 - 
dioxoethyl ) -2 - pyrrol i dine carbot hi oat e ; 

4 - Phenyl - 1 - butyl (2 5) - 1 - { 2 - cy c lohexy 1 - l , 2 - 
dioxoethyl; - 2 -pyrrolidinecarbcthioate ; 

4-?henyl-i -butyl (25) -1- ( 3 , 3 - dime t hy 1 - l , 2 - 
dioxopentyl ! - 2 -pyrrolidinecarbcthioate ; 
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3- i3-?yridyl) -1 -propyl (25) -1- ( 2 -cyclohexyl - 1 , 2 - 

dioxopencyi) -2 -pyrrol idinecarbochioace; 

2 , 3-Diphenyl-l-propyl (25) - : - ( 3 , 3 -dimethyl - 1 . 2 - 
dioxopencyl) - 2 -pyrrol idinecarbochioace ; 

3 , 3-Diphenyl-l-propyl (25) -1- ! 2 -Cyclohexyl - 1 , 2 - 
dioxoper.cyl ; - 2 -pyrrol idinecarbochioace ; 

3 - (para -Mechcxyphenyl) -1 -propyl (25) -1- (3 , 3 -dimethyl - 
1, 2-dicxopencyl! -2 -pyrrolidinecarbothioate ; 

3, 3 -Di (para-Fiuoro) phenyl -1 -propyl (25) -1- (3, 3. 
dimethyl -1, 2- dioxopentyi) -2 -pyrrolidinecarbochioace; 

4 , 4 Oi :. para- f luorcphenyl ) butyl . 1 - ( 3 , 3 -dimethyl - 2 - 
oxopentancyi ) - 2 -pyrroiidinecarbcthi oate ; 

3- [ 1 -Naphchyi ) propyl <2S) -: - ' 3 , 3 -dimethyl - 2 - 

oxopentancyi ) - 2 -pyrrriidmecarbcthioate ; 

2 . 2 - Diphe.iyiethyl : 2 5 ' - I • (2,3 -dimethyl - 2 - 
oxopentancyi ; tetrahydrc - IK- 2 -pyrroiecarbcthioate ; 

3 - [4 - (Trif iuoromethyi) phenyl j propyl (25! -1- (3,3- 
dimechyi - 2 -oxopentancyi ; -2 -pyrrolidinecarbochioace ; 

3 -'(2 -Kaphchyl) propyl (25) -1- (3, 3 -dimethyl - 2 - 

oxopentanoyl) - 2 -pyrrol idinecarbcchioate ; 

3- ; 3 -Chlorophenyi) propyl (25) -1- ( 3 , 3 -dimethyl -2 - 

oxopentanoyl) -2 -pyrrolidinecarbochioace ; 

3 - [3 - (Trif iuoromethyi) phenyl) propyl (25) -1- (3,3- 

dimethyi - 2 -oxopentancyi ) -2 -pyrrolidinecarbochioace ; 

3 - (l-aiphenyii propyl (2 5) -1- (3 , 3 -dimethyl - 2 - 

oxopentanoyl) -2 -pyrrolidinecarbothioate ; 
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2- (2 -Fiuorcphenyl) propyl 125} -1- (3 , 3 -dimethyl -2 - 
oxopencanoyi ) - 2 -pyrrolidinecarbcthioate ; 

3 - ( 3 -Fiucrophenyi) propyl (25! -1- (3 , 3 -dimethyl -2- 

oxopentancyi ) -2 -pyrroiidinecarbothioate ; 

3- (2 -Chlorophenyl) propyl (25) -1- (2 , 3 -dimethyl - 2 - 
cxopentancyl • - 2 -pyrrolidinecarbcthioate ; and 

3 - ( 3 , 4 - Timet hoxyphenyl) propyl { 25) - 1 - * 2 , 3 -dimethyl -2 - 
cxopentancyl ) -2 - pyrrol i dine carbcthicate . 

compound of claim 1, wherein: 
and 

E The compound of claim 7, wherein Z is CH : . 

r. The compound of ~, wherein Z is S . 

10. The compound of claim 1, wherein: 
n is 2; and 

X is C. 

11. The compound of claim 1C, wherein 2 is CH 2 . 

12. The compound of claim 11, which is selected from 
the group consisting of: 
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2 - ( { 1 - Oxo - 6 - phenyl } - hexy 1 -1-0,3- dime thy 1 -1,2- 
dicxobucyl ) piperidine ; and 

2 , 3-Dimethyi-l- [2- (4-phenylpencanoyl) piperidino] -i f 2- 
pencanedione . 

12. The compound of claim 10, wherein Z is S . 

14. The compound of claim 13, which is selected from 
che group consisting of: 

2 - Phenyl - 1 -ethyl ( 2S) - 1- ( 2 , 3 -dimethyl- l , 2 - 
dicxopentyl ) -2 -pyrrol idinecarbothioace ; 

2 -Phenyl -I -ethyl 1- [2 -phenyl-:, 2 -dicxoethyl ) - 2- 
piperidinecarhothicate ; 

j - Phenyl -1 -propyl 1- i3 , 3 -dimethyl - 1 , 2 -dioxchuty 1 ) -2- 
p i pe r i d i ne c a rco t hi oa t e ; 

4 - Phenyl - 1 -butyl 1 - ; 1 ; 2 -dioxo- 3 , 2 - dime thy ibutyl } - 2 - 
piper idmecarbothioate ,- 

1 , 5 - Dipheny 1 - 3 -pent yi 1 - ( 2 , 3 - d i me t hy 1 - 1 , 2 - 
dioxopentyl) - 2 -piper idinecarbothioace ; 

1 , 5 - Dipheny 1 - 3 - me r cape open tyl 1 - { 3 -phenyl -1,2- 
iioxcechyi ) - 2 - piper idmecarbothioate ; 

3 - (para-Methoxyphenyl ) -1 -propyl 1- (1, 2 -dioxo-3 , 3- 
dimethyipentyl ) piperidine-2-carbothioate ; 

3 - (para-Methoxyphenyl) -1 -propyl 1- (2 -phenyl- 1, 2- 

dicxoethyl ) piperidine - 2 -carbothioate ; 
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3- (l-Naphthyl) -1 -propyl 1- (3 , 3 -dimethyl - 1 , 2- 
dicxopentyi ) piperidins-2 -carbothioate ; 

2,2-Diphenylethyl (2S!-l-(3 ( 3 - d i me t hy 1 - 2 - 
oxopentanoyl; - 2 -piperidinecarbothicate ; 

3, 3-Diphenylpropyl 1- (3, 3 -dimethyl -2 -oxopentanoyl) -2- 
piper idir.ecarbothioate ; • 

3- (2 -Naphthyi) propyl (2R,S) -1- ( 3 , 3 -dime thyi - 2 - 
oxopentanoyl ) - 2 -pipendmecarbc thioac e ; 

4 - Pheny ibutyl 1 - ( 3 , 3 -dimethyl - 2 - oxopentanoyl ) - 2 - 

piperidinecarbothicate ; 

3 -Pnenyipropyi 1- (3 , 3 -dimethyl - 2 - oxopentanoyl ) -2 - 
piperidinecarbothicate ; 

3 - ; 2 - Chic rep he nyi ) propyl 1 - ( 2 , 2 - d i me t hy 1 - 2 - 
oxopentanoyl ■ - 2 - piperidinecarbothicate ;. 

2 - - Fluor op he nyi } propyl 1 - '3, 3 - d i me t hy 1 - 2 - 
oxopent ancyl :• - 2 - p iper idinecarbc thicat e ,- and 

3 - i 3 - Fluorcpheny 1 > propyl 1 - ( 2 , 3 - dime c hy 1 - 2 - 
oxopentanoyl ; - 2 -piperidinecarbothicate . 

15. ' The compound of claim 1, wherein: 
n is 2; and 

X is 3 . 

16. The compound of claim 15, wherein Z is CH. . 



1*7 . The compound of 15, wherein Z is S. 
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18. The compound of claim 15 , wherein Z is CHR, 

19. The compound of claim 18, which is 2- ( (i-Oxo- [2- 
(2' -phenyl } ethyl] -4 -phenyl } -butyl - 1 - ; 3 , 3 -dimethyl - 1 , 2 - 
dioxcbutyl ) piper idine . 

A pharmaceutical composition comprisinc: 
an effective amount of the compound of claim 1 
for effecting a neuronal activity; and 
a pharmaceut icaiiy acceptable carrier. 




2^. Tne pharmaceut iCc±i composition of claim 20, 
wherein, m said compound: 
n is 1; and 
X is C . 



22. The pharmaceutical composition of claim 21, 
wherein, m said compound, Z is CH ; . 

23. ■ The pharmaceutical composition of claim 22, 
wher--;. said compound is selected from the group 
consisting of : 

(2S) -2- ( { i-Cxo- 5 -phenyl ) -pentyl -1- (3 , 3 -dimethyl- 1 , 2- 
dioxopentyl ) pyrrolidine ; 

3 , 3 - Dimethyl -:-[(2S)-2-(5-(3 -pyridyl ) pentanoyl ) - 1 - 
pyrrolidine] -1,2 - pen tanedi one ; 
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l2S) -2-!{l-Oxo-4-pheny:}.buty:-i-{3,3-dimechyl-i,2- 
dioxobutyl ) pyrrolidine ; 

(25) -2- ^ I -Oxo-4 -phenyl }-bucyl-i- ( 2 -cyclohexyl-i, 2 - 
dicxoethy 1) pyrrolidine,- 

2 - { I l-Oxc -4 -phenyl } -butyl -1- (3 , 3 -dimechyl - 1 , 2 - 
dioxobutyl ■ pyrrolidine ; and 

I- • (25) -2- is. 5-di (4-Fluorcphenyi) per.tar.oyl! -2- 
pyrrciidine } -3 , 3 -dimethyl - 1 , 2 -pentanedione . 

The pharmaceutical composition of claim 21, 
n said compound, Z is S. 

25. The pharmaceutical composition of claim 24, 
wherein said compound is selected from- che crouc 
consisting of : 

2 - Phenyl - : -ethyl i - ; 3 . 3 -dimethyl - : , 2 -dioxopentyl > - 2 - 
piperidmecarbothioate ; 

« 3 -Thioindolyli methyl (25) -1- (3, 3 -dimethyl - 1 , 2 - 
dioxopentyl) - 2 -pyrroiidinecarbothicate ; 

2- Phenyl -1 -ethyl (2 5) -1- ! 2 - eye iohexyl - 1 , 2- 
dioxopentyl ) -2 -pyrrol idinecarbochicate; 

2- Phenyl -1 -ethyl (2 5) -1- < 1 - eye 1 open tyl - i , 2- 

dioxcpencyl) - 2 -pyrrol idinecarbochicate ; 

3 - Phenyl -1 -propyl (2 5) -1 - ( 3 , 3 -dimethyl -1 , 2- 
dioxopentyl) - 2 -pyrrolidinecarbcthioate ; 



24 . 
wherein , 
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3- (3-PyridyI) -1-propyl (25) -I- (2 . 3 -dimethyl - 1, 2- 

dioxcpentyl ) -2 -pyrrolidmecarbothicate ; 

3 - Phenyl -1 -propyl (2 5) -1- ( 2 - cycichexyl - l , 2 - 
dicxoethyl) -2 -pyrrol idinecarbochioate; 

4- Phenyl -1-bucyl (25) - 1 - f 2 - eye 1 one xy 1 - l , 2- 
dioxoethyi } - 2 -pyrroiidinecarbothioace / 

4-?henyi-l- butyl (25) -1- •! 3 , 3 - dime t hy 1 - 1 , 2 - 
dioxopentyl ) - 2 -pyrroiidinecarbcthioate ; 

3- (3-Pyridyl) -1 -propyl (25) -1- ; 2 - cycichexyl - 1 , 2 - 

dioxcpencyl) -2 -pyrrol idinecarbochioate ; 

3. 3 - Dipnenyl- 1-propyl -2 5) -1- (3,2- dimethyl -1,2- 
dioxopentyi } - 2 -pyrrolidir.ecarbothioate ; 

3 , 3 -Diphenyl - 1-propyl !2 5) -1- <; 2 - Cycichexyl - 1 , 2 - 

dicxcpentyl ; - 2 -pyrrolidinecaroothieace ; 

3- : para-Methc>r/phenyi : -1-propyl : 25; -i- i 2 , 3 -dimethyl - 
1 , 2 -eicxcpentyl = - 2 -pyrroiidinecarbcthioate ; 

3 , 3 -Di (para - Flue re ) phenyl - 1 -propyl ( 2 5 ) - 1 - ( 3 , 3 - 

dimethyl - 1 , 2 -dioxopentyl : - 2 -pyrrolidmecarbothicate ; 

4 . 4 - Di [para- f luorcphenyl ) butyl 1-13,3 -dimethyl - 2 - 
oxcpentancyl) - 2 -pyrrol i dine carbot hi oat e ; 

3 - (1-Naphthvl * propyl (25) -I- ( 3 , 3 - dimethyl - 2 - 

oxcpentancyl) - 2 -pyrrolidinecarbcthioate ; 

2 , 2 - Di phenyl ethyl ( 2S) - 1 - ! 3 , 3 -dimethyl -2 - 
oxopentanoyl i tetrahydro- IK- 2 -pyrrolecarbcthioate ; 

3 - [4 - (Trif luoromethyl } phenyl] propyl {25) -1- (3 , 3 - 

dimethyl - 2 -oxopentanoyl ; - 2 - pyrrol idmecarbothioate ; 
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3 - ( 2 -Naphthyl ) propyl (2 5) - 1 - (2 , 3 -dimethyl - 2 - 

cxcpentancyi j - 2 -pyrrciidinecarhcthicate ; 

2- ( 3 -Chlcrcphenyl) propyl (25) -1- (3, 3 -dimethyl -2 - 

cxopentanoyl ) - 2 -pyrrciidinecarbothioate ; 

3 - i 3 - (Trif iucrcmethyi ) phenyl ) propyl (25! -i - {3 , 3 - 

dimethyl - 2 -oxcpentancyi ) - 2 -pyrrciidinecarbcthioate ; 

3 - ( 1 -Eiphenyi ) propyl ( 2 S) - 1 - ( 3 , 3 - dime thy 1 - 2 - 

cxcpentanoyl } - 2 -pyrrol idinecarbcchioate ; 

3 - ( 2 -Flucrophenyl ) propyl (25) - i- ( 3 , 3 -dimethyl -2 - 

cxopentanoyl / -2 -pyrrciidinecarbcthioate 

3 - ; 3 - Flucrophenyl } propyl (25) - I- ( 3 , 3 -dimethyl - 2 - 

oxcpentanoyl ) -2 -pyrroiidinecarbcthioate ; 

3- (2 -Chlcrcphenyl) propyl (25) -1- { 2 , 3 -dimethyl - 2 - 

cxopent ancyl ; - 2 -pyrrol idinecarbcthioate ; and 

3 - 3 . 4 - limetnoxypher.yl } propyl ; 2 5) - 1 - ■; 3 ( 3 -dimethvl - 2 - 
oxcpentanoyl; -2 -pyrrol idinecarbcchioate . 



2£. The pharmaceutical 
wherein, m said compound: 
n is 1 ; and 
X is S. 



composition of claim 20, 



27. The pharmaceutical composition of claim 26, 
wherein, in said compound, Z is CH : . 
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The pharmaceutical composition of 26, wherein, 



23 . 

in said compound, Z is £. 

29. The pharmaceutical composition of claim 20, 
wherein, in said compound: 
n is 2; and 
X is C . 

■30. The pharmaceutical composition of claim 29, 
wherein, m said compound, 2 is CK : . 

21. The pharmaceutical composition of claim 30, 
wherein said compound is selected from the group 
consisting of : 

2 - , < 1 -Oxo- 6 - phenyl ; - hexy 1 -1—3,3- dimetnvl -1,2- 
dioxobutyl i piperidme ; and 

3 , 3 - Dimethyl - 1 - [2- { 4 -phenyipentanoyl i piperidmo] -1,2- 
pentanedione . 

32. The pharmaceutical composition of claim 29, 
wherein, in said compound, Z is S. 

33. The pharmaceutical composition of claim 32, 
wherein said compound is selected from the group 
consistina of: 
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2- Phenyl -l -ethyl (2 5) -1- (3 , 3 - dimethyl - l , 2- 
dioxopentyi :• - 2 -pyrrol idinecarbothioate ; 

2 - Phenyl - 1 - e thy 1 l - ( 2 -phenyl - 1 , 2 -dioxoethyl J - 2 - 
piperidmecarbcthicate ; 

3 - Phenyl -1 -propyl 1- (3, 3 -dimethyl - 1 , 2 -dioxcfaucyl ) -2- 
piperidinecarbcthioate ; 

4-?henyl-l-butyi 1 - ( 1 , 2 -dioxo- 3 , 3 -dimethylbutyl } -2- 
pipendmecarbothioate ; 

l,5-Diphenyl-3-pentyl 1- (3 , 3 - dime t hy 1 - l , 2- 
dioxcpentyl ;■ - 2 -pipendinecarbothioate ; 

1, 5-Diphenyi-5-mercaptopentyl 1- (3 -phenyl- l f 2- 
dioxoethyl ) - 2 -piperidinecarbothicate ; 

2 - ; para - Me t hoxyphe ny 1 } - 1 - propyl 1 - ■; i , 2 -dioxo -3,3- 
dinethylpentyl ; piperidme - 2 -carbc:h;oate ; 

2- 1 par.3 - Meihox^her.yl ;■ -1 -propyl I - ' 2 -phenvl -1,2- 

dicxcethyl piperiime-I - carboihica t e ; 

3 - • i -JTaphchy 1 : - 1 - propyl 1 - ( 3 , 3-di me thy 1-1,2- 
dicxopentyi} piperidine-2 -carbothicate ; 

2 , 2 - Dipheny ie t hyi (2 5) - 1 - ( 3 , 3 - dime t hy 1 - 2 - 
oxopentanoyl } - 2 - piperidmecarbcthicate ; 

3 , 3 -Diphenyipropyl 1 - (3,3 -dimethyl -2 -oxopentanoyl ) -2- 
piperidinecarbcthioate ; 

3 - ( 2 -Naphthyl ) propyl [2R t 5) - 1- ( 3 , 3 -dime thyi - 2 - 
oxopentanoyl ) -2 -piperidinecarbothioate ; 

4-?henyibutyi 1- (3, 3 -dimethyl - 2 -oxopentanoyl ) -2- 

piperidinecarbothioate ; 



WO 98/13343 



PCIYUS97/IS832 



62 

3 - Pheny Ipropy 1 1 - ( 3 , 3 - dime thy 1 - 2 - oxopencanoy 1 ) - 2 - 
piperidinecarbcchioace ; 

3- ( 2 -Chlorophenyl) propyl 1- (3, 3 -dime thyl - 2 - 
cxopentanoyi i - 2 -piper idinecarbcthioate ; 

3- (2 -Fiuorophenyl ) propyl 1- (3, 3 - dime thyl - 2 - 
oxopencanoy! ) - 2 -piperidinecarbothioate ; and 

3 - (3 - Fluorophenyl ) propyl 1- (3 , 3 -dimethyl - 2 - 
cxcper.tanoyl ) -2 -piperidinecarbothioate . 

The pharmaceutical composition of claim 20, 
in said compound: 
2 ; and 
S . 

The pharmaceutical composition, of claim 34, 
ir. said compound, Z is CH, . 

The pharmaceutical composition of 3 4 , wherein , 
in said compound, Z is S . 

The pharmaceutical composition of claim 34, 
in said compound, Z is CHR, . 

38. The pharmaceutical composition of claim 37, 
wherein said compound is 2 - ( { l-Oxc- [2 - ( 2 ' -phenyl }ethyl] - 
4-phenyi} -butyl - 1 - !3,3-dimethyl-l,2- 



3 4 . 
wherein, 
n is 
X is 



1 =; 

where in , 



37 . 
wherein , 
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dicxcbutyl ) piperidine . 



39. A method for effecting a neuronal activity in an 
animal, comprising: 

administering to the animal an effective amount of 
the compound of claim 1. 



4C. The method of clairr. 39, wherein the neuronal 
activity is selected from the group consisting of 
stimulation of damaged neurons, promotion of neuronal 
regeneration, prevention cf neurodegeneration and 
treatment of neuroiccical disorder. 

41. The method of claim 40, wherein the neurological 
disorder ;s selected from the group consisting of 
peripheral neuropathy caused by physical injury or 
disease state, traumatic injury to the brain, physical 
damage to the spinal cord, stroke associated with brain 
damage, and neurological disorder relating to 
neurodegeneration . 

42. The method of claim 41, wherein the neuroloaicai 
disorder relating to neurodegeneration is selected from 
the group consisting cf Alzheimer's Disease, Parkinson's 
Disease, and amyotrophic lateral sclerosis. 



20 
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42. The method cf claim 39, wherein, in said 
compound : 

n is 1; and 
X is 0. 



44. The method cf claim 43 , wherein,, in said 
compound, Z is CH, . 

4E. The method of claim 44, wherein said compound is 
selected from the croup consisting cf : 

i2S) -2- ■; 1-Oxo- 5 -phenyl} -pentyi-1- '2, 2 -dimethyl - 1 , 2 - 
dicxopentyl : pyrrolidine ; 

2 , 3 -Zimethyi - l r [ { 25) - 2 - { 5 - • 3 -pyridyi ) pentanoyl ) - l - 
pyrrol i dine i - 1 , 1 - pent anedione ; 

•.2S) - I- ■: i 1 -Oxo-4 -phenyl } -butyl - 1 - i 3 . 3 -dimethyl - 1 , 2 - 
dicxobutvl ; pyrrolidine ; 

(IS) - 2 - ( 1 -Oxo-4 -phenyl} -butyl -1- ( 2 -cyciohexyl - i , 2- 
dioxoe thy 1 ) pyrrolidine ; 

2 - ( ( 1 -Oxo-4 -phenyl } -butyl - 1 - ! 3 , 3 - dime t hy 1 -1,2- 
dioxcbutyi ) pyrrolidine ; and 

'.-( '2 3) - 2- f 5, 5-di (4 - F lucrop he r.y 1 ;• pentanoyl] - 2 - 
pyrroiidme ! - 3,3 -dimethyl- 1, 2 -pentanedione . 



25 



45. The method of claim 43, wherein, in said 
compound, 2 is 5 . 
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47. The method cf claim 4£, wherein said compound is 
selected from the group consisting of: 

2 -Phenyl- 1 -ethyl I- (3, 3 -dimethyl - 1 , 2 -dicxopentyl ) -2 - 
piperidinecarbcthioate ; 
E { 3 -Thicindolyl ) methyl (2S) -1- ( 3 , 3 -dimethyl -1,2- 

dicxopencyi i - 2 -pyrrolidinecarbothioate ; 

2 • Phenyl - : -ethyl (2 5) - 1 - ! 2 -cyclohexyl -1,2- 
dicxopentyl ) -2 - pyrrol idmecarbcthioate ; 

2 - Phenyl - 1 -ethyl ! 2 5) - 1 - ( 1 - cyclopentyl -1,2- 
10 dicxopentyl ) - 2 -pyrrciidmecarbothioate ; 

3 - Phenyl - I -propyl (2 5) - 1 - ( 3 , 3 -di me thy 1-1,2- 
dic-xopentyl \ -2 -pyrrolidinecarbothioate ; 

3 - ( 3 - Pyricyi ) - 1 - propyl ■: 25) -i - ■( 3 , 3 -dimethyl -1,2- 
dioxcpentyl ) - 2 - cyrrolidinecarbc t hioat e ; 

15 3- Phenyl-: -propyl :. 2 S : , - 1 - : 2 - o y c 1 c h e x v 1 - 1 , 2 - 

dioxce t nyl - I - pyrrol idinecarbothioate ; 

4 - ?he r.y 1 - 1 - bu t y 1 (25; -1- C -cyclchexyl ■ 1 ( 2 - 
dioxcethyi ) -2 -pyrrolidinecarbothioate ; 

4 - ? n e n y I - 1 - butyl (25 ) -1- (3, 3-dimethyi-l, 2 - 
20 dioxopentyi) -2 -pyrrolidinecarbothioate ; 

3 - (3 -Pyridyl) -1 -propyl (25) -1- { 2 -cyclohexyl - 1 , 2- 

dicxopentyi 5 -2 -pyrrolidinecarbothioate ; 

3,3- Z'iphenyl - 1 - propyl (25) - 1 - { 3 , 3 - dimethyl -1,2- 
dioxopentyl) -2 -pyrrolidinecarbothioate ; 
2 5 3,3 - Di phenyl - 1 -propyl (25) - 1 - ( 2 - Cyclohexyl -1,2- 

dicxopentyi } -2 -pyrrolidinecarbothioate ; 
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1 , 2 -dicxopencyi ) - 2 -pyrrolidinecarbothioate ; 

3 , 3-Di [para -Fiucro) phenyl - I -propyl (2S) -1- (3,3- 
dimethyl - 1 , 2 -dioxopentyl ) -2 -pyrrol idinecarbothioate ; 
5 4, 4-Di (para-riucrophenyl) butyl 1- (3, 3 -dimethyl -2 - 

cxopentanoyl} - 2 -pyrrclidinecarbcthioat e ; 

3- il-Naphchyi; propyl (2S) -I- (3, 3 - dime t hyi - 2 - 

cxopentanoyl ; - 2 -pyrrolidinecarbothioate ,* 

2 , 2 - Dipher.yle - h y 1 (25; - 1 - ( 3 , 2 - d ime t hy 1 - 2 - 
10 cxopentanoyl } :e: rahydro- 1H- 2 -pyrrciecarccthioate ; 

3 - [4 - (Trif lucromethyl ; phenyl] propyl \2S) - 1 - (3 , 3 - 
dimethyl - 2 -oxcpencancy 1 ) - 2 -pyrrolidinecarbothioate ; 

3 - ■: 2 -Naphthyi ) propyl ( 2 5 -1- (3, 3 - dimethyl - 2 - 

oxopentancyl ' -2 -pyrrolidinecarbothioate ; 
15 3 — 3 -Chic rep her.yi . propyl i 2£> - 1 - ( 3 , 3 - dimethyl - 2 - 

cxopentanoyl ;■ -2 - cyrr: 1 idinecarbothioate ; 

3 - [ 3 - ( Tnf iuorcmethyi } phenyl propyl (2S)-l-;3,3- 
dimethyl - 2 -cxopentanoyl ) - 2 -pyrrol idinecarbothioate ; 

3 -■( 1 -Biphenyi } propyl [2S) -1- (3 , 3 - dimethyl - 2 - 

2 0 cxopentanoyl) - 2 -pyrrolidinecarbothioate ; 

3 - ( 2 -Fluc-rcphenyl 5 propyl (2 5) -1- !3 ( 3 -dimethyl - 2 - 

cxopentanoyl ) - 2 - pyrrol i dine carbct hi oat e ; 

3- (3 -Fluorcphenyl) propyl (2S) - 1 - (3 , 3 - dimethyl - 2 - 

cxopentanoyl ) - 2 -pyrrolidinecarbothioate • 
2 5 3 - « 2 -Chlorophenyl) propyl (2S) -1- (3, 3 -dimethyl -2- 

oxopentancyl) - 2 -pyrrolidinecarbothioate ; and 
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3- (2 , 4 -Dimethcxyphenyl) propyl (2S) -I- (3 , 3 -dimethyl -2 - 
oxcper.tancyi ) - 2 -pyrrolidmecarbcthioate . 



4 8 . The me t hod 
rompcund : 

n is 1; and 
X i s S. 



claim 39, wherein, in said 



49. The method cf claim 48, wherein, in said 
rorr.ccunc, Z is CH- . 



The method 



claim 45, wherein, in said 



:omccuna, Z is S . 



51. The me z hcd cf claim 39, wherein, in said 
compound : 

n is 2 ; and 
X is 0. 

52. The method of claim 51, wherein, in said 
compound, Z is CH : . 

53. The method of claim 52, wherein said compound is 
selected from the group consisting of: 

2 - { { 1 -Oxo - 6 -phenyl } -hexyl-1- (3 , 3 -dime thy 1-1, 2 - 
dioxobutyl ) piperidine ; and 
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2 , 3 -Dimethyl-l- [2- ( 4 -phenylpencanoyl ) piperidino] -1,2- 
pentanedione . 

54. The method cf claim 51, wherein, in said 
compound, Z is S . 

55. The method of claim 54, wherein said compound is 
selected from the group consisting cf : 

2 -Phenyl -l -ethyl ( 2 S) - 1 - ( 3 , 3 - dime thy 1 - i , 2 - 
dicxoper.tyi ) - 2 -pyrrolidmecarbothioate ; 

2- Phenyl -1 -ethyl 1- ■ 2-phenyl-l, 2 - dicxoe t hyi ) -2- 
piperidmecarbothicate ; 

3- Phenyl -1 -propyl 1- (3 , 3 -dimethyl - 1 , 2 -dioxcbucyi ) -2- 
■ piper idmecarbot hi oate ; 

4- Phenyl -1 -butyl 1 - ■ 1 , 2 -dioxo- 3 , 2 - dime tny Ibutyi -2- 
piperiiinecaroothioate ; 

i,3-Cipnenyl-3-pentyi 1- ; 3 , 3 - di met ny 1-1,2- 
dioxopentyl :< - 2 -piperidinecarbcthioate ; 

1 , -5 -Diphenyi - 3 -mercaptopenty 1 l - ■ 3 - phenyl -1,2- 
dioxoethyi ) - 2 -piperidmecarbothioate ; 

3- ( pa r a -Met n o xyp he ny 1 ) -1 -propyl 1- (1, 2-dicxo-3, 3- 
dimethyipentyl ) pi peri dine- 2 - carbcthioate ; 

3- ( para - Me choxyp he nyi) -i -propyl 1- (2-phenyl-l, 2- 
dicxoethyl) piperidine-2 -carbcthioate ; 

3- (1-Naphthyl) -1 -propyl 1 - ! 3 , 3 - dime thyl - 1 , 2 - 
dioxopentyl; piperidine-2 - carbothioate ; 
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2 , 2 Oiphenylethyi (2 5) - 1 - { 3 , 3 - dime t hy 1 - 2 - 
oxopentancyl } - 2 -piperidinecarbothioate ; 

3 , 3-Diphenyipropyi 1- (3 , 3 -dimethyl -2 -oxopentanoyi ) -2- 
piperidmecarbothioate ; 
5 3 - ( 2 -Naphthyl } propyl ( 2R, 5) - 1 - ( 3 , 3 -dimethyl - 2 - 

oxopentanoyi ; - 2 -piperidinecarbothioate ; 

4-?her.yicutyi 1- (3, 3 -dimethyl - 2 -oxopentanoyi ) -2- 

p iperidir.ecarbochicate ; 

3 -Pnenylprcpyl 1 - { 3 , 3 -dimethyl - 2 -oxopentanoyi ) -2 - 
1C p:per:d:necarcc"hica:e ; 

3 - ■: 2 -Chiorcphenyl }• propyl l - (3,3-dimethyl-2- 
cxopentar.cyl :■ -2 -piperidinecarbothioate ; 

3 - : 2 - riuorcpheny 1 ! propyl 1 - ! 3 , 3 - dime t hy 1 - 2 - 
oxcpent ar.cyl ■ - 2 -piperidinecarbothioate ; and 
-5 2 Fluorcpheny L : propyl 1—2,2 - dimethyl - 2 - 

oxopentanoyi . -2-pipen dinecarbcchioate . 

5c. The method of claim 39, wherein, in said 
compound : 
2 0 n is 2 ; and 

X is S . 

57, The method of oiaim 56, wherein, in said 
compound, 2 is CH 2 . 

25 
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58. The method of 56, wherein, in said compound, 2 

is S. 

59. The method of claim 56, wherein in said 
compound, Z is CHRj^ . 

60. The method of claim 59, wherein said compound is 
2 - ( { l-Oxo- (2- (2 ' -phenyl } ethyl ; -4 -phenyl } -butyl -1 - ( 3 , 3 - 
dimethyl - I , 2 -dicxobutyi ) piper idine . 
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